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. PREFACE

The present second volume of Ohio Geographers 1§ a proceedings of |
the Geograptlly Section of the Ohi1o Academy of Science 1n the sense that |
all the papers were presented at the eighty-third annual meeting at i
Wooster College on April 26, 1974, Missing are those communications |
anong scholars nq? 1ntended for pub]i‘cation, and those Brepared for %
publication elsewhere. The session was arranged by the section Vice- |
President, Gerald F. Pyle of the University of Akron. .

The current:research themes shared by Ohio geographers are by no >
means parochial. The volume indicates rather, that topics, methods, and
even field areas are those of geographers generally, Six of the papers
may be considered’ to fi]‘] into’the very broad classification of human
geography, two others may be considered part of physical QeOgraphy, while
the remaining two seek to improve the ancient craft of modern cartography.

The p‘apers provide evidence that Ohio geographers are well versed in
the quantitative methods and computer routines wnich have revoTutionized
geographic research in the past two decades. |

Several of the 'papers address themselves strictly to the advance of
theory. A contribution to the theory of cultural integration is one
topic (Walter and Williams) 1mprovements in factorial ecology ano ther
(Maz1arz) the social causes\of crime a third (Singh) perception of the
environment the fourth (Mazdy,), and imbalance of sex ratios a fifth
{Re1th) .-~

The 1ncreasing concern of geographers with the bractica] application
of their scientific 1ns1ghts finds 1ts reflection in séeveral pdpers.
These applications range from an examinatien of soils for use in county
planning n two papers (Limbird; Nash) to the rapid production of com-
puter maps of air pollution (Sawan), They include a careful examination

-
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of successful land reform for lessons applicable elsewhere (Harnapp),
and end with an impassioned plea for the production of useful and excel-
lent urban atlases (Anton). ' i .

The choice of field area of these papers indicates that Ohio geog-
raphers have not abandoned the global outlook of the discipline, Three
papers_have chosen parts of Qhio for their experiments, two visit the
neighboring states of Kentucky and Pennsylvania, whle another two address
themselves to the nation as a whole. Among international field areas, one
paper concerns the whole of India, another the problems of Mexican land
reform policy, while a third considers a problem contrasting Guatemala
and Belize,

The editorial and mechanical operations of publication were performed
at the University of Cincinnati. Tms institution also provided finan-
cial support through its Research Council and the mediation of Dean Guy
Stern, We are indebted to Karen Nilson and Cheryl Sievering for prepara-
tion of the manuscript, ™

Wolf Roder o
Marlyn Shelton

Cincinnati, Ohio
June, 1974
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A FACTORIAL ECOLOGY OF
CINCINNATI'S BLACK RESIDENTIAL AREAS

Thomas J., Maziarz
The University of Cincinhati . .
ABSTRACT: - Using census tract data from Cincinnati, Ohio
for 1970, a factorial ecology of 65 cehsus tracts with more
than 400 blacks was undertaken using oblique factor analysis.
The first factor loaded highly on income, education, and
ccupation variables. The second’factor was ‘composed of
variables describing family size and age structure. These
dimensions, which were only slightly correlated, are similar
to those found in most factor analytic studies of entire
urban areas. The spatial distribution of the factor Scores,
was also similar to those found in studies of entire urban
communities. Economic stitus was low near the city center
and high at the periphery of the black sector. A pattern
of family status scores was less clear, but somewhat zonal.
These results tend to confirm the hypothesis that the
internal structure of ethnic areas may exhibit spatial pat-
terns of residential differentiation similar to those of .
the entire metropolitan commwunity. They closely resemble
the results found in the study by Roseman, Christian, and
Bullamore, (1972) indicating that these structura) patterns
may be identifiable in many urban areas.

-

Social geographers and human ecologists have devised two techniques

which have greatly aided them in increasing their understanding of the re-
sidential structure ‘of the city. Social area analysis was first used by
sociologists but has since been a frequently applied technique in geogra-
phy. Withéthe aid of cémputer technology, a second but more exploratory
technique called factorial ecology was developed which tended to confirm
the conclusions of numerous social area apalyses.

" Although our cmpprehensio,n of urban human ecology is far from com-
plete, it far surpasses our Gnderstanding of the ecology of black resi-
dential areas. Most factoria) ecologies and social area analyses haye

OHIO GEOGRAPHERS, Vol. II+(1974)
1974 by Department of Geography, University of Cincinnati
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simply found that black areas appear as separate sectors, nuclEi or sub-
systemS within an urban system, but have failed to explore the ecological
structure within these areas. Recently, interest 1n the ecology of black
residential neighborhoods has increased and factorial ecologies of these
areas have been done in several cities.

It is the purpose of this paper to supplement the information on
black ghettos gathered by human ecologists. The results of a factorial
ecology of the black residential areas of Cincinnati, Omo, are pooled
with those don’e by a few .other researchers and generalizations about
black residential structures in American cities are outlined.

METHODOLOGY

\Factor analysis is most often mentioned for 1ts value as an explor-
atory or index building techr’ﬁque, and loudly denounced as a method of
hypothesis testing. Even for exploratory analysis, however, 1t has 1ts
shortcomings  Investigating a completely new area of study, a researcher
can draw misleading conclusions from data that have been factor analyzed.
In order to avoid this problem, researchers should not approach a problem
without reasonable hypotheses; but instead, should, "draw on existing
theory and previous research as much as possible.” (Armstrong, 1967, 20)
"To this end, 3 bibliographic search was made of the Iiterature on black
residential ‘structure. The material consulted offered evidence 1n support
of the hypothesis that blacks segregate themselves in a manner syimlar to
the host community. The reader 1s referred to the following e}cqerpts from
papers in which techniques other than factor analysis were used. ¢

Thjs study indicates that a local comunity inhabited »
by a segregated racial or cultural group may devetop

the same pattern of zones as the larger urban community.
(Frazier,*1937, 72)

Age structure varies systematically through ghetto-space.
(Sanders and Adams, 1971-72, 123) :

We found a pattern of class segregation within a number

of nonwhite areas that is very familiar to all students

of the American city; it can be summed up as, "The higher
up the social ladder, the farther out you live," (Schnore,
1956, 133)




The residential segregation of families by 1ncome and by
stage of the family life cycle within Milwaukee's black * =~
community resembles in both pattern and degree that in

the white community. (Edwards, 1970, 185)

Given the evidence from prior research and recent statements by geo- | ’
graphers such as Johnston (1971) that stratifiw systems of sub-cop-
munities should parallel those of the host society, the follbwing hypoth-
esis is made. -

There are at least tv:o dimensions to the differentiation of black
residential areas. economic status and family status. These dimensions
are hypothesized to be similar in structure to the two basic dimensions
(bearing the same labels) normally found in factorial ecologies of North

. American cities. The variables chosen togtest this hypothesis are given
below in Table 1 along with a grafhic 'display of the hypothesized struc-
ture of the two dimensions. Variables chosen were commonly used in other

. factorial ecologies and typically associated with economic or family sta-

tus.
TABLE 1 : i
(Hypothesized Structure) |
ECONOMIC FAMILY |
* STATUS STATUS
- CLERICAL WORKERS + , 0
SERVICE WORKERS + 0
PROFESSIONAL WORKERS + 0
MEDIAN INCOME + 0
1 MEDIAN EDUCATION + 0o -
° WORKING WOMEN 0 +
SINGLE FAMILY HOMES 0 +
1 OVER 60 0 +
& UNDER 18 0 +
s HOUSEHOLD SIZE 0 +

An unrotated principal components solution was rotated to an ob”que
solution. This methdd of rotation was chosen because it usually yields a
solution that is easier to interpret substantively, and recently many ¢
analysis have/Srgued that it is the conceptually more appropr‘iate technig
que. For instance, "Cattel] makes it clear that the orthogonal model is
_too restrictive to ‘pemit.a fit to naturally occurring causes, which are
more often than not correlated or oblique.” (Semple, 1969, 1) Berry (1971) .
argues that the 'orthogona] rotation may be particularly inappropriate in
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urban factorial €cologies since economic status, life cycle, and segrega-
tion dimensions are ‘frequently correlated. To provide added aSSuranc;z
that results would be comparable to other studies, an orthogonal rptation
was also done to examine differences from the oblique solution.

The study area includes 65 census tracts within the SMSA of
Cincinnati. These tracts are all demgnated in the 1970 census as having
nonwhite/ populations of 400 or more. ' The nonwhite population n Hamilton
County s 145,333, which is 15.7 percent of the total population. The
tracts gbserved had a population of 136,545 nonwhites. This is 93.95 per-
cent of(khe county's nonwhite population.

.- RESULTS
The }actor structures for both the orthogonal and the oblique rota-
tions are summarized in Table 2. The two solutions shown are remarkably
@ similar, a characteristic recently suggested as a generalization by Davies
2,1 and Barrow (]973)

~

TABLE 2*
) (a) OBLIQUE (b) ORTHOGONAL
( (Pattern Matrix)

ECONOMIC FAMILY ECONOMIC FAMILY
STATUS STATUS STATUS STATUS
CLERICAL WORKERS 697 eeeees N
SERVICE WORKERS ° .72 -.802  eeeem-
PROF, WORKERS L 832 eeeee
MEDIAN INCOME 843 eeeens 827 e
MEDIAN EDUEATION 886 emeeee 869 ceeeee
WORKING WOMEN, ° L .742 .485
"SINGRE FAMILY HOME .549 -.47n .580 .596
OVER {60 -.am .680 -.467 -.772
‘UNDER 18 e . =988 eeeee 933
HOUSEHOLD SIZE ~  eeeee- -.859 —eme .902

PERCE T OF TOTAL VARIANCE **45 **26 44.4 31.3

xAH variables were found to be normally distributed without trans-
formation

"*These figures are only direct contributions. Jointly the two fac-
tors contributed another 16.5 percent. The correlation between fact‘rs
' | was .33,

The oblique factor structure differs somewhat from the hypothesized
St;‘ucture. Three variables, WORKING WOMEN, SINGLE FAMILY HOMES, and OVER

¢

S s 8 5
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60, have loadings on the economic status factor of .35 or greater. It
was expected that these variables would be stmngly,correlated with
family status and uncorrelated with economic status. However WORKING
WOMEN s strongly associated with economic status only; SINGLE FAMILY
HOME is moderately associated with both factors, and OVER 60 1s strongly
associated with family status and moderately associated with economic
status. Thus, it does not seem inappropriate to consider the hypothesiz-
ed and observed structures similar, since all variables except WORKING
WOME! re associated with the dimensions they were expected to associate
» with. “The differences that do exist deserve further consideration and
will be discussed in the follwing-s;ctions. .
pos The spatial patterns o%factor scores may be examined in FIGURE 1 .
¥ nd FIGURE 2. The score pattern for economic status is very definitely
zonal; the high scores are at the periphery, the low sc@s near the
- center. In the instance of a ghetto where residential growth is often
constrained to'expansion along one or two sectd\)rs. a zonal pattern of
economic_status scores is to be expected. For entire metropolitan
communities, economic status is known to have a zonal variation within
the more prominent sectoral pattern of economic status.
The pattern for family status is a 1ittle less clear, though still '
apparently zonal as was anticipated. "Most of the high status tracts are
located at the periphery, while most of the low status tracts are near the
center. The tracts most obviously feviating from the general pattern are
found clustered together. .

' .

. COMPARISON WITH OTHER STUDIES ) .
At this time there are five other studies of black residential areas -
available for comparispn (Christian, 1972, Johnston, 1971; Meyer, 1971}
Roseman, et al., 1972; and %’odd. 1972). Including this study, the black -
areas of seven cities that have been factor analyzed are: Cincinnati,
Milwaukee, Los Angeles, Chjcago, Memphis, Detroit, and Toledo. .
Chicago was analyzed uging data for 1950 and 1960, and Milwaukee was
|
\
|
\
|
i
|

analyzed by two different researchers using different data sets. A review
of all these studies provides a,reasonable basis for making generaliza- °
tions about the black resideptial structure in American cities. Unfor- °

tunately, only the results for five cities could be reproduced in this

e

. ” ’
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report {see Table.3). Space limitations also E_l'emanded tpat the results
for the Roseman, et al., study be shown in abbreviated form. Only the
significant facgor'loa‘dings for the first two factors are given. The
last two factors, segregation and in-migration, contributed only small
amounts of variance and are not discussed. The complete results from
Meyer's study are reproduced.

A1l the studies reported finding at least two dimensions which, for
purposes of this paper, will be called ‘economic status and family status.
. In eight of the nine factorfal ecologies performed, these two factors éx-

plained the most variance. It.is important to note that although the com- °*
position of both dimensfons did vary from city to city, certain variables
are always associated with particular factors. Income and education var-
jables are always very strongly associated with economic status and never
associated with family status. Other variables which typically associate
" with economic status and not with family status are house value, amount
of renta) paymept, and proportion of professional or managerial workers. ’ :
Likewise, the variables family size and the proportion of children 7
in the population are always very strongly assoclated with family status '
and never associated with economic status.. Typically, the percentage of
overcrowded dwelling units in a tract is strongly associated with family
status. Christian (1972’ found this variable associated with economic
status for Chicago in 1950, but by 1960 it had become associated with
family status. Johnstqn found the variable measuring overcrowding was
associated with a completely different factor.
Two variables, percentage of women in the work force and percentage
of homes that are owner-occupied, or single family homes, which according
V te the hypothesis should have been highly correlated with the family status
factor, did not consistently do so. These variables have almost always ‘
been strongly associated with family status in studies of Rorth American
cities (Murdie, 1969, Rees, 1970). Studies of the black community in the
¢ity have shown that the working women and single family home variables
*  have no clear patterns of association with the two dimensions. Percentage
of women in the work force has variously loaded on: economic status. but
not family status; famﬁy status but not economic status; ‘or on both fac-
tors at once. This was also found to be the case for the proportion of

v
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’ TABLE 3 R .
¢ - ¢ 1 .
) (a) CHICAGO (b) MILWAUKEE (c) 10s axceLrs!
1 Iy 4 II I II
INC=$2000~ SN K Jpo— -81 —— 84—
e e @IA_N:.I}LCQ_, [ L93.—-— P S ~“:r91,,., - - —=e82 ~———
T CROWDING — .78 — .69 —— .83 .
OWNER OCCUPIED I 1 T N T J— -7l -
MEDIAN EDUC. B ) R, —_— - LS [ —
P0P/HOUSEHOLD N_— .88 .78 .92 — .94
BOTH PARENTS T J— Lm—— emee -7 .56
UNDER 18 S .92 — .76 —— .93
OVER 60 —— -6l 59 =57 —  -.63
PROFESS., MGR. ———e coem |4 mmem eeee - 76 —m—e
CRAFTSMEN —— e W55 e —— 59
LABORER ——— —— —— e ——— .53
.. * SERVICE — ——— —— e 58 e
‘% MALE UNEMPLOY. -.57 — —_— - 73 eeee
WORKING WOMER - I T —— -7
INC=$8000+ ' N : 84 e -.87 e
INMIGRANT e — c—— e T
MOBILITY - e A — e
SOUND HOUSING .56  ——— - e — e
BLACK POP. —— - — - — .o
% BLACK e v — e, -
Z TOTAL VARIANCE 30% 17% 35% 16% 35% 23%
2 2 :
(d) DETROIT (e) MEMPHIS
/ I 144 I 144
PAHMILY INCOME 93— .83 —— N
EDUCATION -7 R 82 e . ~
‘  RENT .|/ J— 76 e -
SOUND HOUSING IS & —— N VAR—
HORKING WOMEN _ | .76 === .56 ¢ -.48 -
HOUSE VALUE 66 w—— — .4 .
UNDER 1& —— .95 —— .94
POP/HOUSEHOLD — .94 —— .9 )
"MALE AGE —— -.91 —— -.9
SINGLE PAM. HOMES |—-—— .49 i .57
Z TOTAL VARIANCE 52% 40% 40% , 462

lAdaptcd fron Roseman, et al.,1972,'pp. 244-245,

ZMaptcd from Meyer, 1971, p. 337.

<
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dwelling units that are single family homes.

Johnson was the only researlcher who felt that his study showed that
the black factor structure did not resemble the structure of the host com-
minity. Yet the two variables most highly correlated with his first fac-
tor were an education variable {-.91) and an occupation variable (-.88),
25 would be expected. The three vaFiables most highly correlated with his
second factor were: one measuring the pe;-centage of males in the popula-
tion (-.90), one measuring the proportion of the population under 15 years
of age.(.88$, and one measuring the average family size (.73). It is felt
that these results are not incompatible with the generalizat'ions made

above. . .
Hot all the researchers reported the ‘spatial distribution of factor

scores, but those results reported indicate that at least economic status
has a clearly zonal pattern. -Higher status areas are located at the

periphery, and low status areas';glear the center. For family status, only )

5 .
Roseman, Christian and Bullamore's results for Los Angeles show d defini-
tive zona) pattern. Other results such as those shown in Figure 2 are
jess clear.

' CONCLUSIORS -
It appears that there are at Jeast two distinct factors necessary to
explain the patterns of residential di fferentiation within an urbgn' black
community. These two factors closely resemble the factors of economic and
family status found in studies of entire urban communities. The economic
status factor is oriented towards income, education, and occupation attri-
butes while the family status factor is orfented towards family size and
composition attributes. The factor structures differ, however, in that
variables reflecting the participation of women in the work force and the
incidence of single family homes or owner occupancy, are not clearly
associated with family status in the black community as they are for en-

tire urban comunities.
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STRUCTURAL BASES OF SEX RATIOS IN INDIA ‘ -

“Bavid ). Reitn 7
Kent. State University.,

Eee— - T b e

N ;
ABSTRACT: -~ Principal components analysis of forty-six
variables relating to demographic, social, environmental,
and economic characteristics of the population of India

has been conducted, using 330 district and other political
units as observations. The forty-six variables were re-
duced to eleven factors that explained 75 percent of the

TN total variance of the data. .These factors, through factor
. scores, were then supjected to a multiple, step-wise re- -
gression analysis in which Sex ratio was the dependent
M variable, Here approximately 75 percent of the variation
« in Indian sex ratios was explained, While a purely demo-

graphic factor relating to differential mortality of
females emerged as the most important functional factor,
other factors of social and economic import also emerged
statidtically significant, * . .

1

An imbalance in the sexes o; India's population and the concom tant
attempt to explain the prevailing composition have been a concern to nra
emographers since the first census of 1871 revealed a neavy male bias.
""/ Measured as females per 1000 males, the sex ratio has continuously de-
clined since then, measuring 941 in 1961 and 932 in 1971. Early hypoth-
eses included underenumeration of females and .infanticide, especially of
girls, as basic causes for the relative paucity of females. More recent
studies have concentrated on the sex-selectivity of bio-demographic pro-
cesses, especially mortality, as influencing'(Visana, 1971). The present
étudy Suggest; that sex ratios are sensitive to a number of influences of
differing spatial intensity, and that recognition of these intensities )
will not only permit a better understanding of sex ratio composition in

OHIO GEOGRAPHERS, Vol. Il (1974)
@ 1974 by Department of Geography, University of Cincinnati
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the entire population structure, but also within India's spatial struc- P
ture.

N

. METHODOLOGY .

For the 330 districts and other political units of India, data were n
collected for 46 variables of social, economic, envirommental, and demo-
graphic impogt (Table 1). These data were subjected ts a principal com-
ponents analysis that explained some 75 percent of data variance by 11
factors (Table 2). These factors are identified. as: [, Settlement ,
Character; II, Age Structure; III; Matronism;” IV, Rural Land Use and
Tenure, V, Tribal-Christian Population; VI, Population Density; VII, Sikh
Community, VIII, Hindu-Muslim Community; IX, Family Composition; X, Relo-
cation-antiér Areas, and XI, Labor-Occupational Structure. These fac-
tors may briefly be defined as structural groups' underlying the total
data assembly, each group being defined on the basis of associated vari-
ables. The importance of these ‘factors in the sfudy is that they are

. statistically independent, unlike the original variables, and that they
are normally distributed, these conditions are prerequisite to the second
strategy of analysis. . )

The factord were next subjected to multiple, step-wise regression
analysis. Thms procedure &1lows for an ordering of factors according to
their 1mportance 1n explaining sex ratio.variations in India. Here sex
ratio was Introduced as a dependent variable, while the previously-deter-
mined factors were the independent variables measured by factor scores. '
ilot only may the ordered 1mport of the factors be ascertained in the pro-
gram, but their relative mportance and direction of relationship with
sex rati_os may also be detemined.

RESULTS OF STupY

The results of the regression analysis indicate that nearly 75 per-
cent of variation in India's sex ratios, as measured in 330 observation (‘
units, is explained by the simul taneous use of 9 of the 11 factors delin-
eated by principal components analysis {Table 3).
As Judged Uy order of entry and Beta weight, Matronism emerged as
the most important factor to which sex ratios in India are sensitive; the

e
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relationship is positive. Matronism defines an older, fw:ale population,
including widows, The factor thus becomas an essentially demographic
index, measuring differential mortality, Mortality is especially lethal
for women of childbearing ages, one suggestion being that nearly 10 per-
cent of females die at some point in childbirth (Visaria, 1967, 343),

Such a condition signifiéantly depresses the sex ratio, and suggests that

if the threshold of post-childbearing years can be attained, a mo;‘e bal-

# anced §gx structure will result, This factor may also indicate those
areas where female infanticide has not been a problem. '

The Sikh religious community is revealed as the second most impor-

tant ,factor influencing sex ratios, with a negative relationship, i.e.,
the greater the Sikh ambience, the lower the sex ratio. Organization of
Sikhs, whether societal or biological, is imperfectly understood regard-
ing their sex dispa'ri:y; however, it will suffice to note that the Sikh
character has traditionally been martial, and this condition may lend
itself to efther a real or apparent male numerical advantage.

" The settlement factor defines an urban-rural continum; its entry in
the regression analysis is third.. and negative. Thus, urban areas tend
toward masculinity, while rural areas tend toward femininity. Important
here is the- consideration that this factor exhibits a spatial structure
with' regard to sex ratios in India opposite that known in the Western ex-
perience: U.S. cities, for example, are more feminine and U.S. rural areas
are more masculine (Thompson and Lewis, 1965, 78). 1t can also be noted
that analysis of r€sidu’a]s indicates that urban areas of South India are
significantly under-estimated, thus Suggesting some regional bias in this
factor's relationship to sex ratios and need for further study. On the’
one hand, differences in the availability of housing may influence the
family combosition of migration streams to urban areas; on the other,
family composition to such streams may be a function of religious differ~
ences in religious orthodoxy among the majority Hindu population. Another
matter warranting closed attention, thougll ‘not explicity a facet of this
study, is the infl uence of differing functional bases on sex ratios in

" urban systems. ’ ’
Fowth-o?dered in relation to sex ratios is Rural Land Use and Ten-
ure, which is functionally negative, Higher sex ratios are maintained by”

ERIC.

Aruitoxt provided by Eic:

|
|
" ER] 22 .




56 62° 61°- €2°~ 3¢° L&' T10°- 37 =.¢1°- 10° ¢20° 10° 5€
69° e 910 £0°= ¢0°- 20°= S0° wh&* [£0° le*- OT° 6e'- €€
9€* €0°% 60° 80°= 9T°~ S¢° 6§0° 19° ‘2~ L= 0f°~ L€°. 24
4l mo. £90° T M«.- 60° LO° .ow.- MH. 60° MH.: Mm.- é
79° 0°=;TO°= #0° 40°= 2T° 00" {94° €T°= 90" €0° Z0° A
49° gord et et sre- WET 20" HCTTEETT T ot 9¢" - 18
L9° On" §T°=- €0°= ¢t* 0€°- $1°- 40° $5°-($0° 91° =~1° ctr .
L 45 = 90°= €0° TT°~ 90° 60°- T0° 45°~|T¢* <¢c* LT°- £r N i
AN $0° 20' ST'- £0° T0'- TO'- %° '09°-1l0°- 60°- Q0O° of .
(I ST'= L0°= 40" T2°- €0'= €0°~ 90° Ll°-lc¢2* Te* #1°- 7%
9L° L= §€° ¢0°- €1° 80" 2¢° 80°- g0 - .96 - 0C° G- €
09° 90° S2°- 60° #0° O0f° 20°- gT'- S€° Y¢S~ £0° 90°- o1
2g”’ 2T’ 60°- S¢'=~ ge* T6°- €e° €1°- €0°-15S° €1 oT'- 61 .
29° #l°- €1 9T°- 60° T10° 80°- 00° S0°=~{9°- z¢*- ne* y
ne* €0° £€0°- T0° T0° SE€° §0°- So°~ 0T°-~lze* €1°- So°~ LT - . N
ne €0 20 €0° 9T° #0°- T0°- 4T°- CT°~4i° 90° g0'- ee nmw
€6° CT° T0° 9C°- 40°- €1° T6'- 90° £L0° $9°- g9°'- €G° Ce
o £1°= 20°= G0° OT'- €1°- #0° GOT° T0° 60°= 4¢° 40° 12 N
6 80" 22°- 20°= £0°= %0°- 2T'- €0° 60° #2°=- 66°- T1'~- 91
6 ' 0" T2'- 20°- 20" §0° 4T'~ 10° S0° 9¢° L) S <t ,
99° €e'= 0T° g¢°= 8T° “02' #0°= T€'- 12*° €1° 0f° ‘mhy 0%
c9°* 107 En7 €0°=~ 9€°= T2°- T0° €0° #0" €¢° 40 05° 3
09° T 00° Te* 02° 4T° £1°- ST°- 4£° §U'~- &1° T1$° A o
es* 4T° 00" 90° T0'=~ 92 €0° 20° $0° &T'=-0¢1°-.9° ¥S¢ .
L FOT TO° 00°= £0°=- ST° S#° T0°- T0° £1°- ¢0°- €9° % -
A ET'= T€°= 90° 90° 90°= €0°~ 4T°- ¢0° 80° €I°- 'wi°'- 2€
T6° 8T° S0° €0° TU° §0°- 9T° TE* G¢'- L0° 90°-i5e* % €
oc* 61° ¢0°= 60" 20° €0 g OT° 60°- TU'- 61° 8L° £ o
I ST' 60°= TT" ¢0° #0°= #¢' ¢0°~ Te* 60°- 0T° 16 2 *
£atTwUNLEGY  IX X XI IIIA IIA It , A AY IIL. 1T T | 2TquTaYY, -
: 103085

v S -

$ITABTIV), JO SITITTBUNULOY PUB SXUTPBOT 103085 1z 2TaB]

IC

Aruitoxt provided by Eic:

O

F




Ioyany :90anos

0°00T 6°96 T°€6 4°88 8°€8 478 9°TL 2°€9 9°¢S L°6€ 6°#2 . oATIBTREND
O T°€ 8°C % 6°h 'S §°9 #©°8 9°0T 6°2T 8°41 6°#42 Tenpiatpul
* dUBTIBA .
- ' . uommo) ¥ R
T°SL 8724 6°69 9799 6°29 6°85 8°€S §°4h §°6€ 8762 L°BT  SATIBINRND ’
€2 6°2 €€ L°€ o' T'S €°9 0°8 L°6 T°TIT 4°ST  Teupiatpul : 9
JOUBTIBA
. 18301 ¥ -
80°T €€°T TS'T 24°T §8°T 2€°2 68°2 &UHP 8h'h TT'S 09°8 | ueig . )
58° T97=]o2*= €1°~ 12° wﬁ.:m:ﬁ.: 20° 2T’ LO* TO* 95°~ S o | .
08° Mm.: T0* TTI°~ 02° §€°— 80°— H2° .50° 42° 20°- g2°= L2 4
29° " |€d® f20° TO* €0° €0° TO°- £1°- 8T° LT* OT°- m t- 8T N
.:m. 9L [9T°~ 60° <ST°- 8T* €0° 80°= LTV €0° o02°= £€° g2 |
- 18° €1° [ |TT° 60° 91 8TI° 9T° 9T~ 2€°- 24° €T1° - 1€ . )
g8+ TTe- mw. 60" o9'- 20° . E1-- 2o 90° To* 81 80° 6€ o
85" 60" 02 -|19° |oT* L'~ S€° 81" ¥0°- €0° 90° oOf° Sh ) N
06° #T* 4" |48 [s0°~!TT* 80° So°'~ TO'~ 2T°- 90° §o0°~- ¢ N
98° 00" €T°=-([L8" [20° L0°=- 20° OT°= 91" ST" 80° 41° €2
0L* 2T*= 00°- 21°~ |15 |o€°= T2°~ 60°~ #0* O€°* OT'- 24°'- 9€ ’
18° L0° #HE'- €T [€5°=-(02°~ 40°= 9T, OT'- 9€° o02°~ 6L~ - ° &€
i8° €0°- 40°= 90° 149° [8C€°~ €0° 0SF- 40° €0° S0°- 60°= 2t
18° ST T0° 20°-{98°-|0I'~- TO" OT'~ £0°= ZT°~ 20° #0°~ €1
T 8T* €0° 80°= 80" [94° |€0°=~ OT* +4T* L0° ST~ {4T° 4T
H6° T0° #0°- 60° ¢0°~ 40°=[88° | 00~ 60° . 20! +9T° +HE® 42 .
n6* T0" 40°= 60" €0°= £0°- (68" | 00°= 60° 20° “ST° #E£* 1
£33Teunmmo)  IX ¥ XTI IIIA IIA IA A AT III I I 9TqBTIBA
. 03083 cT .
. (ponug3uod) 2 o._”pm_.._._w# . iR C
1) \Ul

Aruitoxt provided by Eic:

E




. R Io0UInYs  :39INR0S X
’ \ I¥ 203987 = No05YT A I03983 = PEOIEZ ’ .H 103982 = TT1IEG
IA J03085 = RISz~ IIIL J0308: = \Gw402 11/ J039%; = IpivTg
II I0396d = ISRV AT q0308s = w3nvnw III 20398 = Quiys .
, #5128 16U = (JF 61€) $0'3  :s,a a03 asor :
+€7°€0T = avlBA~d !In°2 = (J-0ef ‘4) §0°y iy 103 3sayg -
. . > €L0°- 65°5 - . Soo° SnLt €9¢ A00TYT & .
. Ho1°~ £6°L - - 1o’ onlt 09g° RisNE-s § .
. . L9t 6L 21~ . Eeo’ €2L° 5@ BISErY ¢ ol
A v 09°31 , bmao. 104" g€s° WEOIYL 9 2 P
i eee” R{ATA SN 640" . 5% 608" NORFCD S
, 99z - 6€ 0~ o $09° 8Llt. | Espvpy )
o gHE - . 99°92- tet” nES* 164 wIlizs IS
. Lome= ’ 0¢ 1€~ 991° €1 2n9° IrEYIS 2 -
: - Tt "20°8¢ inee inzT L6nt NouLvy T .
S JUSTOTIIBGS JUITOTIIR0D LAY 5 v FEREEYVS :-FEY
: - uoTSsSaIon uoTssaIyoy co«ump«.nucoo ¢ 91aBTIVA
’ , anuwucmuh . Q -1ev3asg ﬂ .
' s1sf1wuy uciesdgbor Ju B3InseL Nn_ 919%l i

e




19

sminimal acreages of cultivating households, Tittle tenancy, and an ab-
sence of hired labor; these conditions seem to represent a subsistence
type of agriculture, Opposite conditions depress the sex ratio.

€ Hindu~Mislim Comunity factor is fifth, with a positive rela-
tionship: a greater Hindu proportion promotes a more balanced sex ratio,
while a great Muslim proportion promotes disequih‘briun. Mustims, like ¢
the Sikhs,_,a.m. minority community; apparently the prevailing sex struc-
ture is exaggerated in minority groups. .

The Tribal-Christian factor enters sixth with a positive relation-
ship.  In addition to tribal and Christian population, urmarried females
and an orientation toward nuclear rather than extended families ar:e tn-
cluded, Behavior of this factpr regarding sex ratios may indicate an
exceptiqn to the notion of min{(ty groups' having ap exaggerated version
of the natfonal sfx structure.' »

Age’ Structure enters the regresswn analysis seventh and is nega-

, tively related.s Positive factor.scores here define the glder end and
negative scores define the younger end of the age spectrum. Thus, Indian
society generally becomes more ~mascu'ﬁ’ne as it grows older, substantiating
Jthe presence of high female mortality at perhaps all ages, and again dis-
p)@;ujg,, a component polar to Western expectations. 4

foe relationship of the eighth factor entered, Density, is negatlve

.*})ﬁ sex ratios. High density situatlons, including urban areas, are pre-

ﬂ‘ dicted low sex ratio areas, i.e., havmg a strong mascane companent.,

The last factor of significance is Labor and Occupational Structure,
an& is néﬁa’ii ve, Non,;vquers and non-primary labor categories, both
characteristjc of urban situatwns, _depress the sex ratio, while smll '
village s1tua\‘ions, including agricul tural laborers, cultivators, and,
again, tribal peoples, tend to generate a more balanced sex structure.

e CONCLUSIONS -

.~

This Study suggests that some factors have import for the nationa
sex ratto structure. Minorfty (non-Hindu) groups generally are associated
with an imi;alanced sex structure, they also display h¥gher growth rates
in India, and some Hindu opposition to birth control measures have been
directed toward this oonside“mtion. Should the growth differential con-~ *

,
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tinue, the §ap in the relative balances of tue sexes may be expected to
widen, Vital processes, especially mortality, are also confirmed as
stro lly influencing sex strutture. A potential value of the study lies
in thé ordermg of the relative 1mportance of several factors not pre-
v1qusly considered in oonbmatwn. The study also suggests that other
factors have import ‘only in local or regional context, e.g., 1n urban
systems where sex ratios are likely,not "neitura]." but rather a function
of sex-bias,e:j migrati.én streams involved 'in‘c1ty-hmter]and'}e]ationships.
By further analysis of the resul ts o'ﬁ both principal components and mul-
tiple regression technigues, the complex population structyre of India
and its relationship to sex ratios may be better understood in its spatial

. Structure as well,

.
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” CANONICAL ANALYSIS OF CRIME AND THEIR ~» .
SOCIO-ECONOMIC INDICATORS :
‘ Jagir Singh '
N . Kent State University

ABSTRACT: - This study describes and interprets patterns
of association between crime components and their socio-
economic indicators. The attempt to relate criminal in-
cidents to socio-economic characteristics may highlight
some of the social and economic variablgs significant in
generating and promoting crime in general. This study '
does not construct a theoretical framework to account for
° . the ingidents of crime in a casual manner.

The crime components for 203 S.M.S.A.s for 1970 and
their socio-economic attributes from the basis for the
canonical amalysis. The variables used in this Study to
explain eriminal incidents can at best be considered char-
acteristics with respect to which criminal occurrences vary.
The presence of ;such factors does not guarantee the occur-
rences and the, absence of these variables does not ensure

£ their non-occurrence. . .

The :nain purpose of this study is )co describe and interpret signifi-
cant patterns of association between Components of crime and their possi-
ble socio-economic determinants. As crjb'ﬁal offenseg, like other social
offenses, are the resultant effect of ‘social and economic processes in-
herent in the society, the attempt to relate criminal incidents to socio-
economic characteristics. may highlight some of the‘social and economic
variables that might be significant in generating and promotilng crime

in general. P
' ) .
' CANONICAL ANALYSIS
The crime components for S.M.S.A.s for 1970 and their socio-economic
attributes form the basis for the canonical analysis in this study.
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- Canonical analysis is an explanatory model with great potential for geo-
graphjc research, with specific rfeference to geobraphy of crime.
Geographical research in the past has not made much use of canonical
correTdtion technique. Lately, however, a number of geographic studies
have been based on the canomical correlation model (Ray and Lohnes, 1970).
Berry’s (1966) study of interaction in India, Gauthier's analysis of the -
v relationship between developgent of road networks in Brazil and regional
economic development (Gauthier, 1968, 77-94), as well as Ray's (1970)
study of spatial interrelationships of economic and cu]tura[ differences
in Canada are some of the studies based on canonical analysis. Another
recent study based on canonical correlation fs that of Freeman (1973).
* In some respects cantnical correlation is similar to factor analysis-
both are based on ‘the construction of linear functions which consist of -
the elements of the original variables. The main difference, however,

rests on the nature of retrieving the structural elements. Factor anal- ,
ysis operates o maximum variance, whereas the canomical model operates
on maximum covariance betweer the two sets of variables under nvestiga-
tion.(Cooley and Lohnes, 1971, 169). .

Given two sets of variables, X, and YJ, canonical correlation com-
putes two linear transformations:

3

P ‘121 Pi%; = pl(l ML R W% ' »

m /
0= Z{ quJ QY rgY, Ll g

such that the correlation between P and Q is maximlged (Monmonier “and
Finn, 1973, t$0). This correlation is referred to as the canonical cor-
relation. The coefficients P; and Bj are the canonical variates or the
weights used to fndicate the relative importance of the origlna] vari-
ables in the linear expressfons. The canonical weights are similar to
'the Seta weights (sStandardized beta coefficients of a multiple regres-
sfon). For clarity, one set is termed the criterion set,”while the other
) is-termed the predictor set. The criterion set is composed of those
variables whose spatial variatfons.are-to be explained, while the pre-
dictor set constitutes the variables whose spatial variations serve 4s
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the basis for explanation. In this study, for 1nst;ance. ‘the components
of crime serve as the criterion set, and the socio-economic attributes
form the predictor set. Designating the cuiterion set by P and the pre-
_dictor set by Qa it s possible to obtain the expected values for P and
Q by evaluating the Tinear equations for each observation using Z-scores
from the original ‘data (Honmonier and Finny 1973, 140). Thus, we can
compute the canonical(weights for varfable C as:
. n . - .
PC ﬂigl pixtl:i . b '
n . | . .
, . Q. =j=);1 9Yes
. where X' and Y" are the variables standardized to a mean of zero and a’.
*standard deviation of one. .
In essence the canonical model extracts the significant eleménts of
structure within the predictor set and the criterion set in a way so as
to yield maximum correlation. Pairs from the predictor and thé criterion
" sets are combined- to form canonical vectors. The first of these vectors
is derived in such a way that the elements of the predictor and the cri-
terion sets have the maximum correlation; .the correlation declines with -
subsequent vectors. The elements of the criterion and the predictor sets
have a loading on the canonical vector. This loading represents the cor-
relation of the original variable with the newly formed structural dimen- W]
sion (Freeman, 1973, 126). The structural relationship as represente_d by
the -canonical vector may be interpreted in terms of the magnitude and the -

‘sign of the loadings of each of the factors. .
) . + »  CANONICAL PATTERNS OF ASSOCIATION BETWEEN CRIME
s y COMPONENTS ANO SOCIO-ECONOMIC CHARACTERISTICS

. The result of the aggregate canonical correlation is presented in
the last row of Table 1. This table shows the patterns of association
between socio-economic attributes and cr1me components. Loadings of
elements of both the sets, on the first through the last canonical vec-
tors, are presented as columns in Table 1. All loadings greater than
0.4500 (in absolute terms) have been underlined. “In the interpretation

I
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of the canonical correlation output, the emphasis rests'with the dominant
patterns of association. In most éases, the researcher does not need to
explain al1 the canonical vectors. . To decide on the significant vectors
to be interpreted, a Wilke's Lambda was calculated and a chi-square test
of significance was performed. Only vectors whose contribution to the
explained variance is significant at the .05 level of confidence are in-
terpreted. Only three ;ectors are significant, and, theréfore, only these b'
are interpreted and discussed. )

To introduce the spatial dimension into the analysis, cangnicaT
scores associated with the k significant canonical weights were mapped ,
and discussed. The pairs of canonical scores are computed as: . ¢

.

(5;) = (€) x (W) : . T

(5, = (P*) x ()

. where C* is an n x my matrix of standardjzed values of the criterion set;

= P* s an npxom matrix of standardized values of the predictor set; and
S] and S2 are both n x m, matricés of canoriical scores. For @apping pur-
poses, a fourfold category was developed. centers that™score positively
on both Sy, and 521, centers that load positively on the criterion set
bug negatively on the predictor set, centers with negative and positive
scores on both the criterion and the predictor sets, respectively; and
centers with negative scores on both sets.

ANALYSIS OF THE CANONICAL VECTORS

1

The first vector extracted from the canopical analysis reveals strong
association between racial component, family cohesiveness and economic
poverty of the predictor set with elements of violent crimes, specifically
hcmicidé and aggravated assault, of the criterion set (canonical correla-
tion being .798). The strong association 55 the family cqhesiveness jn
vector one enforces the notion that g}abil{ty in the family does in many
subtle ways dampen criminal offenses. The spé%ial pattern of violent

. crimes in conjunction with the socfo-economic variables is depicted in .
Figure 1. Even a casual observation reveals a heavy concentration in
the. South of those centers that score positively on both axes.] About 80
B percent of the sample urban nodes in this region showed positive loading

[Elz:i(:‘ . 2;:3 . ) \,%
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on both the violent crime and the racial compoﬁents. Path analysis re-
vealed that the association of the raci2l. component with violent crime
is the manifestation of othgr intervening variables, the most important
of which was economic poverty.

The second canonical vector highlights the relationship between oc-
cupational structure and property crime, and the spatial pattern is de-
picted n Figure 2. With the exception of California and Florida, the
di'stnbution shows more or less a random pattern suggesting thaf occupa-
tYonal structure alone may not adequately explain the spatial configura-
tion of the crime components.

The third canonical vector reveals the association between economic
poverty and property crime. It is apparent ffom Figure 3 that the high-
est concentration of centers that scored positively on both the axes is
in the South. Mqﬁt of these centers are characterized by lafge propor-
tions of families with income less than $3,000 per year, poor housing,
family disintegration, and relatively poor educational and social pro-
grams.

l
“

CONCLUSTON

This study raises more questions than it answers. It is evident
from the preceeding analysis that socio—econom'm variables may effective,
ly'accour{t for the spatial variation of the crime components. But to de-
rive more meaningful relat;wnsh]p_s between socio-economic characteristics
and the criminal incidents, further research has to be done at the micro
level, incorporating other pertinent variables.
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A SPATIAL PERCEPTION STUDY OF *CINCIR TI.
A VIEW FROM NEHPORT"'%

Mary Ellen Mazdy s
University of Cincinnati

ABSTRACT: - In attempting to’ understand humam1nteractions
and behavior within an en nment; 1t is important to
study and analyze the individuals involved in this behdv-
. for. This paper was undertaken to investigate the spatial

preferences of a specific ggographical group of individ-
uals. To understand behavior, it is necessary to study
the processes that inftiate the behavior. In this case,
the protesses of contern are the action space of a group
of individuals and their value judgement toward their
geographical surroundings. Specifically, the group in-
vestigated consists of high school students in a communi-

” ty of the Cincinnati Metropolitan Area--Newport, Kentucky
The first aim of the study was to explore the students'
spatial perception of the entire Cincinnati area and the
second to investigate how the students perceive their
Northern Kentucky surroundings.

The purpose of this paper is to 1qvestigate how a group of individ-
uals' action space is related to their value judgement of a number of”
neighborhoods. Recent work in this behavioral framework has found that
urban residents share "a common action spage based on their perceptions
of the residential quality of neighborhoods” YJphnston,” 1972, 201). Mre
specif?cany. action space has been defined as “the collection of all urban
locations about which the individual has information and the subjective
utility or preference he associates with these locations" (Horton and
Reynolds, 1971a, 37). Closely related to the concept of action space is

. activity space which s the area in which an individual has his usual spa-
tial behavior. Johnston has stated that evidence suggests that activity

spaces should be sectoral in fom (Johnston, 1972, 201). 3
+

IO amcmums, Vol. II (1974) *
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One of the basic questions in this investigation 1s how do individ-
uals view the ar’ea in which they live. According to Adams, each individ-
ual has a mental lmage of the city which is sectoral in form, Although
he has no empirical veri f1cat1on for this conclusion, he deduced that an
individual's mental image of a city emphasized the portwn of the urban
area in which he lived and the area between his- home and the (BD. This
1s the best known because 1t is frequently traveled for specific functions
such as snopping, work, or recreation (Adams, 1969, 322), Empirical sup-
port for Adams' conclusions have been found by Donaldson by investigating
intra-urban migration and 1ts relation to urban mental maps. Through
analysis of interview data Donaldson concluded that the respondents® mental
image of their city was related to’ the sector 1n which they resrded. Also,
a simlar bias existed 1n the1r housing search patterns and migraticnal
destinations (Donaldson, ]973, 83).

In approdching a study ef neighborhood perception, an overriding con-
cern 1s territoriality and strong 1dentity of local places. This 1ssue
provides a framework for personal and social integration, Along with the
sense of 1dentity 1s an emotiondl feeling of belonging in’or to a specific
area. Though communication opportunities for a person In an urban envi-
ronment are widely scattered, the degree to which he takes advantage of
these can be dependent on soc1al_ class.

A recent study by Horton and Reynolds {1971b) closely parallels the
Investigation of this paper, but the major emphasis was to compare and
contrast the preferences of residents 1n two different sections of the
city. 13 S0 doing, they attempted to ascertain whether an 1ndividual's
action space and residential desires were 1nfluenced by the socioeconomic
status of h1s home neighborhood. The major conclusion of their study was
that action space 1s more dependent upon ne1ghborhood location of the
city dweller than hjs wncome. Also, it was concluded that perception of,
residential quality is not a function of Ncome, but of other factors such
as ethnicity (Horton and Reynolds, 1971b, 90-102).

Using@ sample survey, Johnston also investigated the preference .
patterns of urban dwellers. He concluded that the respondents agreed on
the status of various suburbs in Christchurch’, New Zealand, and also upon

3




3

the desirability ofthe suburbs as places to live. Since the two vari-
ables were highly correlated, Johnston concluded that the respondents
assessed degirability in terms of socioeconomic status- (Johnston, 1971,
68).

b4
.

EMPIRICAL INVESTIGATION .

The geographic area for this Study was the Cincinnati Metropolitan
Area and a group of high school students® in Newport, Kentucky, was chosen
as a study sample. Newport, itself, is an old river town that is losing
or has lost much of its higher socioeconomic population to the more sub-
urban Kentucky communities. Newport is in very close proximity to the |
C8D of Cincinnati and may be regardep as a zone of transition from the 1)
to the suburbs, An intuitive generalization would be that Newport is pri-
marily composed of the working class population and to a certain extent
of the lower class. Also, it is belieyed that a large percentage of the
population of Newport is composed of first and second generation migrants
primarily from eastem Kentucky.

In a study which investigated the space and time preferences‘of a
group of students, Gould found that the highest » itive and negative
associations were '1n the eastern part of the (nited States where the stu-
dents had the most abundant infomatioq' about the area because of their
Tong residential history there (Gould, 1967, 271). If it can be assumed
that this findina\is:ipplicablg to a micro-level study, then it may be
expected that the students of this investigation will have strong poSitive
and negat{yc responsés; toward areas about which they have the most infor-
mation.

_In approaching this study an attempt was made to integrate two empha-
ses in perceptidn studies. First, the investigation attempted to identify
the action space of the study group and through this delimft the spatial
extent of the behavior of the individuals. Secondly, the study endeavored

¢ ,to find the extent to which an individual's action space predeternined the
way in which a group of individuals assess their preference space.

Spatial behavior and an individual's action space would be influenced
by the social and geographical influences the individuals encounter on a
day-to-day basis. Of importance in this regard is the fact that the indi-
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< viduals studies c‘onsisted of young people in th({ir teen years; therefore,
their action space is ndoubted)y strongly influenced by their parents'
action spaces. At this age the most important 1nfluence on the social
. situation is the educat1onal institution which would 1imit their act1on

Y space. The distance of necessary travel in the daily lives of these
young people would be considerably less than an adult who may have quite
a distance to travel to work. -

Due to these factors, it is hypothesized that the group studies will
possess a spatial concentration of their action space. "Since the indi-
v1dualls share the1r main social inst1tut1on, their information flow 1s
both enhanced and 1nh1b1 ted by hav1ng much of their soc1al contact taking

’ place in this largesgroup. Therefore, the action space of a group of
individuals with a specific geographical location would be quite similars.
Action space was operationalized as Horton and Reynolds have done by
determining how familiar or unfamiliar an individual is with a neighbor-
hood. Because of the age of the group sampled, residential desirability
.. was measured in tenns of how the studant 11ked or disliked the neighbor-
hoods. It was beheved that the simpliest possib)e construcks would be
the best to utilize. Both of these constructs were measured by means of
‘ a semantic differential scale. The questionnaires consisted of the names
! of 72 neighborhoods in Ndrthern Kentucky and Cincinnati. Eighty students
> were asked to rate each neighborhood on the two constructs by a seven-
noe point scale. In order to counteract the influence these two questionnaires
may have on each other, a predetermined sampling des1gn was set up. In .
two classes the questionnaires,were adrnini‘stered on the same day, but they
* were a]ternated as to which one was given first. In two other classes
this alternat1on also was done, but a day lag time was interjected between
the adnmistenng of the two questionnaires. With the last two classes, one
ques tionnaire was given to each of two classes. The 72 neighborhoods were .
comprised of 50 Cincinnati ne1ghborhoods and 22 Northern Kentucky neighbor-
. hoods. The pames of the neighborhoods in the two areas were intérmixed.
The students were given separate maps of the two areas with the ne1ghbor-
hoods numbered on the map according to the number they wére on the Ques-
tionnaire. . "
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The method of analyzing the results of the questionnaires was prin-
cipal components analysis._ This method was Selected in order to find

« the general underlying structure of their cognitive image of the neigh-
borhoods. Scores on the first unrotated principal component were utilized
in analyzing th?s gengral trend of the responses. In the familiarity 7

quesﬁl%ng‘lre the MNrst component explained 39 percent of thé variance,
and in the questionngire i qu1r1ng about the 1ike or dislike of the neigh-

borhoods the first un ed component ‘explained 15 percent of the vari-

tation the soo;'es were analyzed and mapped. From this
analysis certain generalizations can be made. First, and as expected,
ANewport, the home, community’, rated the highest score indicating the
greatest degree of familiarity as shown in Figure 1. Secondly. Figure 1
also shows that in general the farther a ne1ghhorhood was from Newport,
the less familfar the students were with {t. Thirdly, Newport students
are more familiar with neighborhoods south of Newport than those westiof
their home community also indicated in’ Figure 1, Possibly the river on
the western boundary of the city acts as a barrier. 5
From Figure 2 it 1s evident that all of the neighborhoods in P
C‘lnc‘lnnaﬁ fell within the low or relatively unfamiliar range of scores.
In general the students were more familiar with neighborhoods in close
proximity to the (BD of Cincinnati 3s indicated in Figure 2. These
neighborhoods would also be closest to their home community. Figure 2
¢supports the conclusion that with regard to familiarity with the neigh-
borhoods the river and state boundary act as a barrier in the studen
'lnteraction with the metropoljtan area. '
- The results of the 11ke-dislike polarization are not as conclusive
since only 15 percent of the vartance was explained by the first princi-
pal component. In general, as shown in Figure 3, the students had a
' favorab]e'?eel'lng toward'their'home community of Newport and other nearby
Kentucky ne'lghborhoods. However, some of the JNorthern Kentucky. neighbor-
hoods which were familiar to ‘ 51:udents were extremely disliked. This
finding val idates what was h,ypothesized. The rather surprising f'lnding
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. AR
was that even thougﬁ the students were not familiar with the Cincinnati
neighborhoods, they judged them as being areas they disliked as Figure 4
{1ustrates. N ¢

One last aspect of the analysis was to correlate the scores of the
two questionnaires. The correlation coefficient was .72; therefore,

, approximately 50 percent of the variation was explained by a linear rela-
tionship between familiarity and the value judgement. From this, one of
the hypotheses would be rejected. Instead of the students strongly 1iking
or disliking areas with which they were most familiar, the students tended
to 1ike 2 neighborhoo'd if they were familiar with it. The hypothesized
conclusion would have been an U-shaped curve, whereas the final results
éave a linear relationship. This confirms what has already been stated
that the students were not familiar with Cincinnati and did not like it,
but were familiar with’most of the Northem Kentucky neighborhoods and
liked them. . ) . .

CONCLUSIONS '

In genéral most of the hypothesiZed conclusions were confirmed through
the data analysis, The students sampled seemed to have a similar action
space as evidenced by the percent variance explained on the first unrotafed
principal component. MTheir action space could also be termed sectoral 7in
form since it consisted primarily of the home community, Newport, and other
neighborhoods that were in close proximity to their home. The ‘important
point to be made was that this sectoral bias consisted of Northern Kentucky
neighborhoods. The action space of the group would be termmed spatially
concentrated since results showed that the students had minimal information

- aboaneighborhoods that were 1ncreas1ngly d1stant from Newport and also
on the Ohfo side of the river. -

. =  Further work could be undertaken with this’ type of study to compare -
adult and student results on the same method of analysis. Also, it would
be interesting to compare the results of a Study ascertaining the action
space and residential desirability to the migrational patterns of Appala-
chians that have moved to urban areas. Understanding human behavior is “
such a complex phengmenon that any study concerned with it will always
raise more questions and lead one ta further Work.
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A
T, BLACK CARIBS IN TWO SOCIETIES: DIFFERENTIAL
ACCULTURATION RATES T
. Bob JHalter Lynden Williams
Ohio University .

ABSTRACT: - This study examines the social position of *
Black Caribs in two communities: Punta Gorda, Belize,
and Livingston, Guatemala. It demonstrates that there -
are significant differences in attitudes to language,
wage labor; and locational preference which nave impli~
. cations for physical, social, and econgmi’c mobility.
In short, Belizean Caribs are being integrated into a
. national society at a more rapid rate than Guatemalan
Caribs. :
Of the mény processes of change operating in the ;ﬂorld. two tend to
i M -
predominate. The first of these is integration. Though it may ‘cover a
large range of human relationships, in its broadest sense it refers to
welding and holding a society together (Meiner, 1971:180). Undoubtedly,
its most common meanjng is political integration which we may define as
the process of bringing together culturally, socially, and/or spatially
discrete groups into a single territorial unit and of establishing 2
national identity. For the many newly independent oountries of the world
today, the success of such a process is critical to their continued exis-
tence. ‘Leaders in these states actively attempt to foster a qat;onal o
society by creating a sense of territorial nationality which overshadows
or eliminates parochial, regional, and/or ethnic loyalties. .
The second, and perhaps more fundamental process is acculturation. As
with integration, the concept is multidimensional and not precise. The
term is most often used for "the process of interaction between two soci-

eties by which the culture of the society in the subordinate position

.
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[called the rgcipient] is arastically modified to conform to the culture

of the dominant society [called the donor]* (Hoebel, 1966:559). The pro-

cess tepds to be selective because the entire culture of either group is_ T
seldom available to the ather and because the flow may not be unidirec-

tional. We should Stress, nevertheless, that it is the ‘nature of the

definition that the recipient society is tne one undergoing the most

change and that the change is in tl}e direction of convergence with the =
dominant or donor society. s .

The significance of these two processes varie‘ greatly over the
world. In coyntries or state's. which have plural societies they may tend
to reinforce and#upport each other, spee.ding the creation of a state
having a single -national identity which corresponds with a particular
territorial unit. Most studies of integration focus on the state and at-
tempt to analyze the way in which political cohesion is occurring. How-
ever, there are other avenues of exploration, concerned more broadly with
acculturation, which may of(el: significant insights. In this study we
will focus on one group and within it examine the indicators of change
wni’ch would point to accul turation and national integration.

The general objective of our study was to examine the Black Carib, i
people as an ethnic group found in two countries, each with different’cul_- !
tural, social, economic, and political charactaristics. Specifically, we
wanted to determine if tnere were differential acculturation rates between
the Black Caribs in Belize and those in Guatemala, and to attempt to offer
explanations for the observed differences. As representative of the Black .
Caribs in the two countries we chose the communities of Punta Gorda, .
Bel1ze, and Livingston, Guatemala. We are using the data gathered in these
communities as surrogates for the entire country, rgcognizing there may

be exceptions. .

-

BLACK CARIBS IN BELIZE AND GUATEMALA

The Black Caribs originated from the union of escaped African slaves -
and Carib Indians on the island of St. Vincent, beginning about 1625. In
1796, five tpousand of them, virtually the whole population, were erorted

, from St. Vincent to Roatan island, off the coast of present-day Honduras,

for rebelling against British colonial rule. Shortly afterwards they
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moved to the mainland and.began expanding northward “along the coast. By
1802, they were in the colony of British Honduras (now t;eli‘ze)' and in

1820, Punta Gorda and Livingston were founded. Today, the extent of

their settlement*ls from Stann Creek, Belize on the north to Iriona, .
Honduras on the south (Gonzalez, 1969: 17-30)., -3 ’

Though the Black Caribs have African physical traits, they carry the
culture of the Carib Indfan and speak a language that is basically Arawak.
They have been primarily subsistence fishermen and farmers, with the mew
doing the fishing and the women cultivating bitter manioc as a staple =
foodstuff. Prior to tue creation of the present political units, the -
Black Caribs (hereafter simply Caribs) conStituted a single ethnic group, "
confined to_i narrow coastal strip, practicing endogamy, and having con~
siderable cuftural cohesion (C})elho.'195,5; Gonzalez, 1965 and 1969; and
Taylor, 1949). ) X

Today, after having experienced different colonfal rule and divided
by political boundaries, th’giaribs of Belize and Guatemala are partici-
pating in the creation of national societies under different national con-"
ditions. In Belize, they are one of ‘several identifiable ethnic groups,
each having very different cultura) backgrounds and tending to be spatial-

¥ 1y discrete. The main groups are Creole, Indians, Spanish, Caribs, English,
C'hir'iese. and East Indians. The Caribs comprise about seven percemt of
the total population (121,300) of Belize or about 9,000 They constitute
the majority in the town of Punta Gorda (approximately 2,000) although
creole,-Spanish, Indian, Chinese, and East Indians are present also. In
Guatemfla, they form a very negligible proportion of the population (.04
percent of 5,600,000) and are one of three fdentifiable groups-~Ladino,
Indian, and Carib. The Carib is spatially discrete as in Belize. Living-
ston fs also about 2,000 in population and oferwhelmingly Carib, although
_ Spanish and Indians ‘are present. .
! In economic terms, claribs are limited-in their participation in the
: national economies of the two countries. Only in relatively recent times
have significant numbers begun to participate consciously iff national
' development. In Livingston, most Caribs look to the nearby port of Barrios
for employment (Gonia'lez, 1965:273).. In Punta Gorda, ;age labor and the
teaching profession provide major outlets for upward eqinomic mobi 11 ty.
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Caribs comprise a significant number of the teaching profession and are
sent to various parts of the country. In addition, significant numbers
of wage laborers work in Belize City, the largest town in the country,

danguage is another important difference between Caribs in Belize
and those in Guatemala. The predominance of Spanish in Livingston and
English in Punta Gorda, as a second language, is one of the indicators
ﬂf the functional role of the international boundary that separates ths_
t;wo communi ties, The degree of importance of the national, language be-
Jtween Carids in Punta Gorda and Livingston should re{lect a measure of .
their participation in the building of a national society and the degree

of acculturation taking place. .

. TEST OF HYPOTHESES L

From July through September, 1973, field.research was conducted in
Punta Gorda and Livingston. We considared two general hypotheses:

1) 1ntragroup cultural variations between BeliZean and Guatemalan Caribs
are less, pronounced than cultural variations between Belizean Caribs and
the Belizean donor society (i.e., Creoles and “Spanish") or between
Guatemalan Caribs and the Guatemalan donor society (i. e., Ladmos), and
2) the process of acculturatwn to the dominant natjonal soltety has
proceeded further among Belizean Caribs than among Guatemalan Caribs.

The first hypothesis is suggested by Carib homogeneity and cohesive-
ness as a cultural group, perhaps uniqueness, prior to the partitioning
“of them into distinct national'uanits by “the international boundary. Sev-
eral writers have shown tnat Carib identity is not completely 17mited or

* confined by these borders (Ashcraft, 1973; Conzemius, 1928; Fox, 1962;"
Gregg, 1968; and Jones, 1970). To our knowledge, hypothesis two has not
been tested* enpirically dlong the Caribbean coast. We would expect, how-
ever, a greater degree of acculturation on the Belize sidd because Caribs
«there are members of an ethnicglly more diverse national unit and are '
almost indistinguishable physically from the *Creole donor soclety.” By -
contrast, the Guatemalan Carib is in a natfonal unit with a more mono-
lithic Ladino donor society having much less' diversity and is readily
distinguishable physically due to black skin. ‘
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As a part of the field research project, questionnaires w}re admin-
{stered to 207 students in Punta Gorda  and Livingston. Of these 138 were
Carib students, 92 and 44 from Punta Gorda and Livingston, respectively,
and 71 were Creoles or Ladinos, 46 and 25 from Punta Gorda and Livingston,
respectively. The forty-eight {tem questionnairé was designed to deter- .
mine actual and perceived patterns of physical, social, and occupational
mobility. Speci fic, hybotheses and results are listed in Table 1.

1) The use of the national langsage, English in Belize and Spanish in
. Guatemala, when spdaking with family and fﬂends. is more cormign among
the dominant culture groups than among Caribs. iowever, Belizean Caribs .’
_ use their respective national language more than_do Guatemalan Caribs.
Hypotnesis 1 is verified by the sample data. As expected, almost
all Creoles and Ladinos use their appmpriate national language in the
' home. ' Carip is the most 1mportant language in the home in both Carib com-
munitiesy however, a sigmficantly greater percentage of Belizean Caribs
haVe accul turated the national 1anguage as the1r pﬂncipal “language with
fami'ly and friends. -, :
2) The Creole and Ladino dominant culture gmups have greater occupational
mobility than do Caribs; however, Belizean Caribs have greater occupa-
. tional mobility than do Guatemalan ‘Carjbs.
Hypothesis 2 {s, in general, not verified by the 1nd1cators used
“in the sample study. We felt that fishing, as an important e'lement in
supplementing family income, would be 1nd1cat1ve of traditibnal Carib
culture and would therefore be signiﬁcantly more pronounced among Canbs
and especially among Buatemalan Caribs. ‘The data do indicate variations
in the expected directions, but the differences between the two Carib "
groups prove not to be significant, We viewed farming, an economic activ-
ity when practiced above the subsistence-gardening level of traditional
Carib society, and preference for wage laQor over the more traditional
subsistence fishing and gardenirig as indicators of occupational mobility.
The data do indi cate that Punta Gofda caribs have greater occupational
mobi1ity than do Livingston Caribs/, though in the case of varfations in
tne importance of %arming, the di /ferences may ‘wekl ‘refléct random sampHng
errors. However, the preferencelor wage labor and farming among Punta
gorda Caribs dipparently exceeds that, of the dominant Creole and Ladino
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ethnic groups. ° .

3) The.Creole and Ladino domidant ethnic groups have greater physical
mobility than do Caribs; however, Punta Gorda Caribs have greater !
physical mobility than do uvingsﬁon Caribs. :

Hypothesis 3 is also not ver‘ified by the data, Taking the number
of students’ fromheach ethnic group that have siblings Tiving in the re-

spective nat capital as an indicator of past physical mobility, the
varigtions do oc%ur in the gxpectgd directions. However, the variationg
are not significantly different. 'By contrast, perceived mobility, as .

“measured by the percentage of students who hope {or plar) to'migrate out-
side the loc31 commni ty, is inverse that h.YPOthesized and that indicated
by the data on actual past mobility, R *

CONCLUSTON

Is there sufficient evidence to conclude that differential ac:cultu- K
ration rates occur, that Punta Gorda Caribs ‘are acculturating more rapidly
than Livingston Caribs? We believe the question can be tentatively an-
swered yes. Language 1§ a strong cultural indicator, is closely linked
to ethnicity, and is critical in the integration of grogps jnto national
comuni ties (Deutsch 1964). As shmm in, the test of hypothesis one,
while most Caribs retain the use of the Carib language fn the home, Punta
Gorda Carihs are acculturating in this Yegard much more rapidly than are

. Livingswg Caribs. Corroborating evidence for this comes from Gonzalez
(1965:278) when she states that Livingston Carios *. . . valued less the
Ladino culture of both city or the country” than either their own or the
North American one. Likewise, the retention of the traditional occupa-
tion of fishing among Carfbs indicates a degree of cultural cohesiveness,
while the slightly higher probability of fishing among Guatemalan Caribs
LB may indicate lower rates of acculturation than among Punta Gorda Caribs.
Other variations noted in the study cannot be fully explained at this
time. 1Indeed, they may reflect distinct. econon,ﬂ‘c, spattal, and sgcial
constraints between Guatemala and Belize, For example, the high percen-
tage, of Livingston Caribs who plan to migrate to another community may
teflect a Severe shortage of suitable employment for young people in that
comnunity, rather than acculturation. It must also be noted that, in the'

’
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h;ng run, the two general hypotheses presented in this paper are contra- “
dictory. Caribs cannot remain a culturally distinct ethnic group and,
continue to experience rapid acculturation. As Gonzalez (1965:272)
states: ", . . the price of this _adaptation is the rejection of Carb
culture . . ." The cultural and spatial distinctiveness of .Punta Gorda
and Livingston Caribs is likely to begin to break down with tne passage 4
of time, if indeed, -there is not already significant mxing into tne
Creole donor society of Belize. B . ) .
Honetheless, questions” remain. Afe tuere other factors wnich gignt
measure the acculturation rate, and tne differedce across tne interna-
tional boundary, better than those we used? " Conzemius (1928) suggests
one varfable that could--diet. Gpnzalez (1965} indicates anotner that
has eossible relevance:-preference_,for place, Does the ;)arncu]ar type
of migration affect' accul turation rates? Gonzalez (1361 defines the pre-
dominant type among the Caribs as recurreat; is there a significant dif-
“ference between Belizean and Guatemalan Caribs in type? Qur data do not
. answer the question since we did not differentiate by type of migration.
. . Qur brief s;:udy has raised as many or more questions than it an-
E ﬁwe.rEd. Though it provides some indication of differential acculturation
rates, the data are less persuasivé than we would Tike. de need to 9o

., again. .
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. THE EJ1D0 SYSTEM IN MEXICO: AN EXAMPLE OF AGRARIAN REFORM
. Vern R. Harnapp

Untversity of Akron !

ABSTRACT: - The problem of Jand tenure is everywhere a
N basic variable in considerations of land use systems, and
;  at’the present time, many governments in the less indus-
. , trialized nations of Africa, Asia, and, especially, Latin
. 4. America, are experiencing demands for land from large ’
- agrarian populatigns.' In this time of upheaval it is
suggested that an{eval uation of Mexico's experience,
accomplishment, ahd also failures through a half century
of very active agrarian reform could be instructive and
could serve as a guide to help avoid basic errors in «
planning-and implementing agrarian reforms elsewhere. [
. This paper reviews results of ong aspect of agrarian
. H reform in Mexico, the ejido ‘croplands, quantities the ]
. magnitude of this change, and points out problems within : v
A this system.-

A problem which has long faced many developing nations with respect
to development of the agricultural sector of the economy is that of land
tenure, specifically, the holding of large tracts of land by a relatively
_few elite lapdowners. The large majority of the agrarian gopulation on .
the other hand owns very little of the land. _This disparity in land owner-
o ship has acted as a brake on agricultural development and has often led to )
“political unrast, upifeaval , and in some cases, outright ;'evolt Such was
the situation 1A Mexico where, on the eve of the 1910 Revolutfon, 1t was
« estimated that 90 percent of the heads of rural households were landless.

*

*(Wolf and Mansen, 1972, 148). K
. For approximately a decade following the initial outbreak of hostil-
. itfes In 1910, revolt raged throughout the country. However, out of the
chaos came a social and ecbnomic revolution that is still in progress.
A fundamental change made was the ejido system, the beginning of land

. ) .

- ’ v
., OHIO GEOGRAPHERS: Vol. II (1974) .
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reform -- dissolution of the large private estates and church holdings
and the reapportiomment of the land in collectivized tnits or in small ,
parcels among the poor rural population.

The Constitution of 1917 in its Agrarian Code set forth the princi-
ples under which land would be taken from the Church and the wealthy,
sometimes with payment made by the government and sometimes not, and re-
distributed to the peasants under a plan known as gjl@i. Elido, gﬁgin&’%’
1y in Spanish, referred to comunal grazing lands outside the village. ™
But in Mexico it refers to the holding of use- rights to land by individe
J)nal peasants and.not specifically to land held in common, even though

awsﬁme ¥ the Jand is used communally.

T Any gueb]o. or.village, with a number of eligible cjtizens, usually
at least 20 heads of households, may petition the government to be en-
dowed with lands taken from private owners. If there is privatg land
available within 7 kilometers of such a village it could be expropriated |
with the owrier being allowed to keep a certified portion of his choosing. |
If no private land is available within 7 kilometers of a petitioning vil- ﬁ
lage, then land may be taken elsewhere and petitioning peasants will be,
relocated where the land is made avaﬂabfe.' Thus, throughout the country
numerous new ejido settlements have been established.

. The amount of land that the individual owner may retain varies from
state to state and according tg physical conditions of land and climate.
of first class irrigated land 100 hectSres. may be retained;, of land with
amp]e'raiinfal], 200 hectares, of goéd Quality pasture, 400 hectares; of
arid pasture or monte, 800 hectares. An area of ambiguity remains in the
statements of inaffectability (that land which the owner may re’t'ain) re-
garding Yand devoted Jto ranching, For stockraising the anount of land
necessary to maintain up to 500 head of cattle or their equivalent in other

" animals according to the forage capacity of the land may be retained by

. the owner. Only recently have attempts been made to define forage capac-
ities on a regional basis which would remove some of the ambiguitys Spe-
cial consideration is given to raising of cértain crops like bananas,
henequen, coffee, sugar cane, and others where the Hm'it is 300 hectares
that might be retained by the private owner. Be.ﬁond these limits the re-
mainder of the land can be'expropriated. {Constitucion, Art. 27) -

«
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The remainder of the land would then be reassigned by the federa]p
government to an jndividual gjido unit which would in turn apportion
land to individual ejidatarios, The ejido council which is composed of
a president, treasurer, and\secretary as its councﬂ'officers will the
mke individual assignments bf use-rights. If any ejidatario does not _
cul tivate his land for two cohsecutive years his right to till it may be
taken away and reass‘lgned to s ne else. The term “use-right" means
Just that because the government ultimately owns all Jands and all miner-
als in the country. (Article 27, 1937). Under the e ejido plan the govern- «
ment merely grants rights to culBjvate the land. Under this law, therefore,,
jidatario may not sell or rent the land, nor'borrw money on their use-
right. The implications of this 1imitation are quite far-reaching in
regard to capital investment and other aspects of agricul turﬂ advance-
ment. TV
Efido formation began slowly wi
1915-1920 when Tess than 1 million he tares were reapportioned. From that
point on reapportionment continued apate until a peak was reached in the
Tate 1930's when during the 6 year term\of Lazaro Cakdenas approximately
17 million hectares were allotted to ejidos. Since Cardenas, the adminis-
tration of Lopez Mateos from 1958-1964 was the next champion of the e ejido
. movement with over 6 million hectares reapportioned. Immediately after
that, during’ the Diaz Ordaz term, somewhat over 15 million hectares were
added to ejido lands and it yet remains to be seen how fth Tand will be
expropriated during the Echeverria years, At ope time it was proposed
that‘ expropriation for efjidos be completed by 1970, the end of the Ordaz .
~term.  However, with the present regime of President Luis Echeverria ex-
propriatioh has continued, though not at the same pace as that during the ¥
-Ordaz term of office. (Jensen, 1968, 7).
Since the beginning of agrarian reform in 1917 the magnitude of
" change that has taken place has been ‘truly significant when one considers
the amcunt of land that has passed from latifundia to the control of
ejidos. The most recent figures available, those from the 1960 census,
show that in that year 56 percent of all properties were in ejidos, while
44 percent of the cropland, and 41 percent of the irrigated land was in

ejido holdings, "

the Carranza aduinistration of B
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As of 1960 donations of lands to ejidos ahd benefited over 2 mﬂiion
heads of families or about 10.7 million people, .representmg 35 percent |
of the total population and 65 percent of,the rural population of all
Mexico. Ejidatarios now account foy over 38 percent of Mexico's agricul-
tura] labor force -~ an increase from 29 percent 1n 1950, Census data |
for 1970 will undoubtedly show higher percentages. (Anuario Estadistica |
. o . 1960). ¢ ’ , '
! Under present laws those states with over 40 percent of croplands in |
1 are approaching completwn of distribution of existing cropland. |
Since most of theee states are n the densely populated zone of Mexico !
and experiencing ra4p1'd population increase, it appears that there will ;
not be enough land for all -~ not even for those now holding unsatisfied |
ejide land rights, It h%s been noted in the small state of Tlaxcala that
with complete distribution of all available lands there would still be
15,000 petitioning peasants in the state not provided with land, The
ejido system clearly has not. supplied all those who desire land even ‘
|
|

thbugh 1t has aided a very large nunber of people.

A recent trend has been to establish new centers of ejido population
away from the _heavﬂy populated central zone, The state of Chihuahua, .
with over 1 million hectares 1n new _Jm grants, received a number of
large-scale grazm.‘g' j1dos replacing negated grazing rights of private,
corporations. The sta)té of Sinaloa is another area that has large numbers
of new ejido grants and new centers of pdpulation in irrigated areas along
the coast. Since 1959 the 235 new centers of population have provided
2.4 million hectares of land with a relocation of 34,000 famlies totaling
168,000 people. On any deale this is a major wundertaking in relocating
,of famlies with unsatisfied land rights. It 1s also verification of the
land hunger off the people who are willing to be resettled in areas often
far from famliar home grounds. ‘(Jensen, 1965, 6).

EJIDO SIZE AND MANAGEMENT .

The majority of individual ejido parcels are quite small in size,
for the nation as a whole, 7 percent of the ejido parcels have less than °*
1 hectare, 34 percent from 1 to 4 hectares, 42 percent from 4 to 10 hec-
tares, and only 16 percent have over 10 hectaresnper holding. The agrarian
. . .
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Yand reform as it has been arr'led out in the past 50 some years has

virtuan,y wiped out the old system of latifundia but has replaced it with

* 2 new minifundfa. The objective of giving Tand to a.pneviously landless

’ 7zuintr,y has been to a Targe degree achieved, But the question ‘wight be
gl

timately asked, Is the new system more productive than the one it has
‘3 replaced? Md, 1s 1t as productive as those lands that remain in private
. omership? . 2
. Oqe approach to evaluation of ejidos s in terms of erop production
K 15‘: basis for ascertaining whether this system is petter or worse than
other systems within the country. The 1960 census indicated that
efidatarios accounted for 41 percent of the value of crops on a patfonal
scale. This 41 percent also indicates that e ejido lands are pmbably con-
tributing less than their share of crop value since thay accomnted for
48 percent of the cultivated land in the country. (Census Agricola~
Ganadero Y Efidal, 1960). In faimess,” it should be pointed out that
lands granted to ajidos were not always the best land available. Efido
croplands produce the bulk of the nation's tobacco, henequen, and rice;
and are;major producers of beans, sugar, and corn while private lands
account for the dominant share in alfalfa, tantoes. nheat. strawberries,
ard cotton. .,

In terms of four staples of the Mexican diet, maize, beans, squash,
and wheat, ejido lands are not produc‘ing these crops in abundance while
private lands must make up for the deficit. A possible explanation for
total gjido crop productfon being lower in percentage than the share of
cropland s the fact that ejidos reported 60 peroent Tess expenditures for
fertilizers and insecticides than did the private lands over 5 hectares
in size. Furtherwore, in the case of intensive cultivation of hortteul-
tural crops where the private sector is highly specialized and has large
inputs of fertilizer, hybrid seeds, and the Tatest faming techniques,
the efido cannot compete and produce on an equal basis. (Jensen, 1958, 12).

The evidence pointing to Tower productivity on ,1 s compared with
private holdings is one of the major shortcomings, to this pofrit,nof the p
ejido system, - It is precisely this point to which the government is ad-,
dressing itself in attespting to ingrease ylelds on ejido lands. In
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recent years aid has been forthcoming for ejidos in terms of loans for

purchase of machinery which may be pooled for use by a number of ejidata-
rios, for insecticides, fertilizer, and hybrid seeds and also technical aid
which will accelerate the adoption of farming methods which will raise
overall output. HKowever, the results of these initial efforts are yet to

be seen and, to be sure, more of this type of help must be continued. .

A new emphaSIS in the past—few years has been put on int}egrated

ejidos with large 1nputs of financial and technical aid and the encourage- 4
ment of ‘establishing industries within the e ejido communities. And a small
start has been made toward cooperative ejidos -~ one has been established
as a tourist enterprise, another a cooperative fishing enterprise, and a

third a commercial poultry business. The Ejidal Bank has increased aid
to_ejidos and a definite effort has been put forth to educate the ejida-

tarios and their families as 1s evidenced by the- building of many new

schools in rural areas in the 1960°s. .

It would appear that a modification of the ejids plan might be wise
in order to correct faults within the system. The problem of the ejido
presently is also a problem of people. The solution must in large part
come, from outside the agraman sector -- for if the standard of living is
to be raised then more people must be employed outside the agrarian sector.
There is an increased need for industrialization along with consolidation
of ejido lands into larger viable croplanJ units. Agricultural extension
services coupled with increased financial aid.are a must if improved
technigues are to be implemented, In any new definition of the ejido there
must be a combination of land, people, and capital, realistically related
to the physical environment and to markets, that can provide the possi-
bility and thus thé incent#ve for a family to earn an income suitable to
a growing, developing natign. ’ X -

The ejido system hds helped to promote political stability and has
improved the lot of the peasantry over previously poorer conditions. If
Mexico can make needed adjustments as conditions dictate, then a contin-
ued growth in4the~agrarian sector can be ass‘ured. .
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SOME INTERRELATIONSHIPS OF PARENT MATERIAL, SOILS, AND
(LMD USE IH LANCASTER COUNTY, PENNSYLVANIA . -

Arthur Limbird =~ __. |
Bowling Green State University

ABSTRACT: - Lancaster County, Ffennsy]vama, is ‘one of the
most productive non-1trigated agricultural ,counties in the
United States. Agricultural land use centers on the major

. fertile valley of the county. Peripheral agricultural ¢

. sectors are found in the county where land use seems to
be closely related to soil capabilities and tne soils in ”
turn related tjosely to parent materials. One example of
the agricultural perlphery 11lustrates interrelationahips
of parent materalg, soils, and land use. Ana1y51s of
variance ndicates that su;mflcant differences in land
use and soils exist between two parent material areas.

* Conclusions are that parent materials influence resul-
tant so1ls; variations in soil capabilities .influence
variations in land use; and so11s can be utilized to B
analyze land use patterns and project land use trends. ;

- Lancaster County, located in southeastern Pennsylvania (Figure 1),
is one of #he most productive non-1rrigated agricul tural ‘counties 1n the
United States. Agricultural land use centers on the Lancaster-Frederick
Lowland, the major fertile valley of the county. Tms valley constitutes

_ the center of the Pennsylvama Dutch culture.and is the agricultural core

.+ of the region. The hign productivity of limestone derived soils of the
Lowland greatly contribute to Lancaster County's fame as "Garden Spot of,
America.” Peripheral agricultural sectors are found in the county yhere
land use seems to be related closely to soil capabilities and limitations

and tie s01ls<in turn “relatéd closely to the upderlying parent materials.
¥ . Y
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SETTING OF sTupY

Agricu]tural production truly is outstanding in the County. Lancaster
Lounty ranks first in Pennsylvania in the production of corn for grain,
com for silage, wheat, barley, hay, and tobacco (Pennsylvania Statisti-
cal Abstract, 1969). kmrding to the Sketch Plan of the county, “within
the national framework Lancaster (County) still ranks higher than all

. other non-irrigated counties in value of its agricultural productivity.

(This rank) can be attributed in large measure to the fertile, limestone
based soil and to the mild climate. : with its liberal growing season"
(Planning Commission, 1970, 50). However, local changes in topogtaphy
and especially in bedrock have been major influences in creating a variety
of soils within the county. (Planning Commission, 197b, 125).

The p]anning of future development within the county must consider
the spatial aspects of the soils of the county and ‘the range in produc~

_ tivity of specific soil types if prime quality agricultural land is to

be, mintained (Planning Commission, 1970, ]27) Closely distinguished
areas of best agriculture and poorer grades of agricu]ture should be de~
lineated. One need not concentrate on the agricul tural core becauSe it
has a known agricultural e, Rather, a part of the agricultural '
periphery must be more closely examined to determine the/interre]ation-
ships of parent materials, soils, apd land use in the contest of grades
of agricul ture, ’

GEOLOGY OF STUDY AREA

‘

The segment of the agricultural periphery chosen for this study is
in northwestern Lancaster County (Figure 2). Here two contrasting parent
materials seem to result in considerably different soils which in tum '
seem to influence variations in land use between.the two sectors. The
two sectors parallel one another in an arc-1}ke band from near Elizabeth-
town in the west to near Lititz_in the east. The more northerly sector
contains soils developed from Triassic age sandstones and the more south-
erly sector contains soils developed from the Ordovician age shale.

Both'formations are part of the Piedmont Province of the Appalachian
Highlands Physiographic dh.rlsion. These formations are classified as
lowlands despite the rolling topography. The general character of the

‘
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rocks of the Triassic Formations are red sdndstones and shales interbed-
ded with 1ight gray and yellow sandstones (Carey, 1959, 2), In Lancaster
County, the Triassic New Oxford Formation 1{es unconformably over Ordo-
vician shales (Figure 3). The formation consists of light grdy to gray-
ish yellow crumbly sandstone with some thin beds of red $hales. This
area is so different from the rest of the Piedmont Province that it might
well be considered a separate physiographic division (Hall, 1934, 8).

The New Oxford Fonration 1s a monoclinal belt which dips to the nqrth~
west. The arkosic sandstones tend to form more resistant ridges while
the shale beds and softer sandstones develop, into small valleys. The .
rhythmic occurrence of red shales and sandstones and grayish sandstones
suggests seasonal deposition (Jonas and Stose, 1930). This color band1n§¢

" is very noticeable in some plowed fields. R

The Ordovician formation comprises a lowland between .the Triassic
lowlands to the north and the Lancaster-Frederick Lowland to the south.
The Ordovician )Cocalico Shale appears as elevated ridges when viewed from
the adjacent Lantaster-Frederick 1imestone lowlands. The argillaceous
Cocalfco Shale s very dark in color, ranging from a dark grey to bluish~
black. It weathers easily and rapidly into relatively thin, Tight brown
sofl containing many buff shale slivers. This formation centers on the
Penryn Anticline and dips generally northwest and southeast. *

’ SOILS OF STUDY AREA

The Lansdale-Steinsbyrg soil association consists of soils developed
from yellow and brown sandstones and shales of the New Oxford Formation.
The topography 15 rolling. General type farms with dairy cattle as the

“ main 1ivestock seem to be most prevalent. The soils are mostly deep and
well drained wi‘th a low natural fertility level. They are moderately to
strongly acid as influenced by the sandstone parent rock. Most so!fs
contan a fairly high percentage of sand and gravel and have a moderate .
to Tow moisture holding capacity because of the coarseness of the mate-
rial. Internal drainage is moderately rapid so dmughtiness is a con-
siderable handicap especially on sloping areas. Erosion is a further
handicap for use of these soils for crop production‘. Intensive manage-
ment practicesa are nepded to conserve moisture, prevent erosion, make  up

.
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. for the low natural fertility, and the lack of organic matter.
) The Begington-Berks soil association consists of soils 'developed
- from the Cocalito Shale. The_topography is mostly rolling with well \
‘ rounded, short smooth slopes. General types of farms with dairy cattle\\/
as the main livestock seem to prevail here as in the Triassic area, but

tobacco and vegetables seem to become an important part of crop rotations.
‘The soils are moderate to deep, well drained, and have 2 low to rroderate
natural fertility level. The Bedington soils are deeper and more fertile
thansthe Berks soils. The soils are moderately to strongly acid as in-
fluenced by the acid shalé'parent rock. The shaie bedrock weathers to
silt and clay. producing a finer textured soil. The Berks spils have a
tmoderately low water holding capacity and slow to very slow runoff. These
sofls havellittle, or no erosion hazard except on steeper slopes. Most
argas of this soﬂ are used for crops; it s considered to be a good

soil for crops because it has no serious management problems (Carey. 1959
20). The Bedington soils have a high to moderate water holding capac1ty
Most areas of this soil are used for crops because of its relatively h’lgh
natural fertility and lack of serious management prqf)hlems

" ., MNALYSIS OF DIFFERENCES

It is evident that ihe two parent materials helpéd to produce two
different groups of soils. I[n order to more fully understand the degree,
of differences between the two groups of soils, and land use on the two
graups of soils, sample ceHs were chosen within the boundaries of the
‘. Triassic and Ordovician formations. Five one- quarter square mle cells
were selected within each formation sector. Each cell was selected at
random, except that the selection was altered enough so that one side of
each square bounded a road. The boundary ‘along the road was deeme
necessary to obtain access to the cell to collect data on soils, slope.'
and land use. Data wer"e collected from each cell using aerial photograghs.
soil survey maps, and on site observations. The data gatheged were sum- .
marized to produce average textures of A], Bz, and C hori'zoqs. pH, and
cation exchange capacity for the soils of each cell. Percentages of land
qevo'ted to four basic uses - woodland, pasture, idle land andecropland -
contributed the foundation for analyzing differences in land use. The

v .
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A cropland percentage figure was subdivided into major types of crops to

" further determine d1fferences in land use between the two soil regions.
The land use percentages and average data on the soils were statistically
analyzed using a s1mple apalys1s of-‘ variance test set at a .05 level of
s{gn1ficance. .
. In the analysis’ of the soils, there proved to be a statistically
' " significant differencé between the two soil sectors in the average tex-
ture of thé A] or surface horizon, the average te'xtuce of the B2 or sub-
so1l horizon, and in the weathered bedrock C horizon. The average tex-
tures for the Cocalico shale derived so11s gre silt loam, silty clay,
and shaly sil. loam compared to coarse loam, gritty silt loam, and sandy
Toam for the New Oxford derived soils. ThlS textural différence may be
signaficant in water holding capdcity, water availabiiity to plants, and

’

[

. nutrient availability to plantss In fact, droughtiness and low fertility .9
are mentloned as two important disadvantages to the New Oxford Formation -
derived soﬂs {Carey, l959 48), ’

The average pH levels of the two soil sectors are not significantly
different. However, the trend seems to indicate that the Cocalio'g Shale ‘o
“ derived soils are more responsive to lime applications and fertilizers
than the New Oxford derived soils. Variations in pH between the two
soil areas seem to be attributed partly to pH of the bedrock and partly
to famming practices on. individual farms.
The cation exchange shwed a significant difference be n the two ~
s011 sectors. The average catlon exchange capac1t1es for the shxface,
’ subsurface, and weathered bedmck horizons of the Cocalico shale soils
are 26.4, 23.8 and 16.4 'compared to averages of 13.2, 10.4 and 8.6 for
the New Oxford soils¢ The s1gn1f1cant variations in cation exchange N
capacity can be attributed to the higher pércentages of silt and espe-
cially clay in the soily formed from the Cocalico shale. The implica- ,
tion of such a varation in cation exchange capacity is that the sofls
of the Cocalico shale sector act af a bet}:er reservor for plant nutrients
and perhaps can respond more readily t‘o th=e application of fertilizers.
In the analysis of 1and use in the two sectors, a significant dif-
ference is exhibited in the percentage of woodlands, the percentage of
idle land, and the percentage of cropland. The woodlands comprise only
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6.8, percent of the land on the Coccho Shale compared to 19 percent on
the New Oxford Formation. The idle lands comprise -only 6.4 percent of
the land on the Cocalico Shale conpered to 13.2 percent on the New-Oxford
Formation. The cropland comprises 72 percent of the land on the Cocalico
Shale compared to only 45.4 percent on’the New Oxford Formatfon, It *
seems that.soils are greatly 1nﬂuent1a1 in this pattem. Pastures do
not §how'a significant variation between the two soil sectors because
1ivestock, especially dairy cattle, are important in both sectors. .
Looking more closely at the cr\"Jpland use, pther significant varia-
tions are revealed. On the Cocalico Shale derived spils, hay océupies
10.8 percent compared to 30.8 percent on the New Oxford derived soils.
This seems to be well correlated with the need for long rotations and
fallow periods to conserve mgisture and fertility on the Lansdale soils
derived from the New Oxford Formation (Carey, 1959, 48). An even more
significant aspect of the cropland areas of the two sectors is the per-
centage of cropland devoted to tobacco {7.5%) and to vegetables (7.8%)
on the Cocalico,Shale soils con1pared to virtually no tobacco or vegeta-
bles on the New Oxford sb¥1s. The tobacco seems to be concentrated on
the Bedington silt loam soil which generally has a higher natural fertil-

;u:y and higher cationﬁcha_nge capacity than other soils studies. The

significant incréase vegetables and tobacco can probably be attributed
to the better moisture avaﬂaﬁiliﬁy, the better response to fertilizer
app]ications, and the Mghér cation exchange capacity in the Cocalico
derived soils relative to thie New Oxford derived soils. '

. : . 1CONCLUSIONS S

Thig study seems to shw that 1nherent features of parent materfals
are closely reflected in the characteristi cs of tha derived soils. Vari-
ations 1n sofl characteristtcs especially soil capabilities, influence
significant variations in Tamd use. Thiése variations seem to indicate
that the areas underlain by the New Oxford Formation could be sacrificed
to land uses other than agr‘icul ture. The interrelationships of parent
materialg, soils, and land use can be applied to many dreas such as
tancaster County to analyze the land use patterns, project futyre land
use trends, and most importantly to help develop sound r‘egional planning
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so that prime agricultural land is not lost entirely to other uses.
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THE USE' OF FACTOR ANALYSIS IN THE P&gwmou OF SOIL
RESOURCE MAPS FOR REGIONAL PLANNIAG STUDIES

. ) : . .. Thomas L. Nash ;
. R University of Akron, ‘

) ‘. ABSTRACT: - One'major problem associated with the spatial
v ) application of soil resource information has been that
. either the soi1 resource information has,been too general; "
or, too detailed for regional and metropolitan planning ’
purposes. HWhen using the detailed data the researcher is
confronted with basically unknown interdependencies and -
. masses of qualitative and quantitative soil variables. .
. This situation requires the use of multivariate statis-
. tical approaches. The resultts of principal componénts
analysis have produced 22 refimed groupings of the de-
tailed sof] variables. The mapping of the facfor scores .
indicates the geographic location of each of the major
soil resource components and provides materials for,
regional planning analysis. .

As a basis for a planning study, a land use allocation proces? is
generally composed of four parts: 1) the generation of goals or policies
which relate to needs, problems, and planning principles, 2) the analysis
of the internal resources of the s tudy area; 3) the synthesis of those
resour::_es with respect to the regional social, economic, and political .
demands; and 4) an evaluation of the impact that new development may
exert on the study area. This paper concentrates bn point two, the anal-
ysis of a study area's resources, in particular soil resources because
the most effective land use plam is enhanced by the efficient use of

. «
soils. The actual planning process would include all other physical and
N cultural considerations in the analysis ‘stage, e.g., existing land use,
central water and sewer facilities, availability "of land for development,
etc. Since the'regional or metropolitan planner must deal with large
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tracts of land,' he must be able to view soil resources in terms‘of major
R physical constraints to development, e.g., flood hazards, steep slopes:
organic soils, poorly drained conditions. Furthermore, the planner must
have comprehensive interpretatjon whjch relates to @ soﬂ use suf tab1hty
c]assiﬁcation that shows the 1nterrelationsh1ps and enV1ronmenta] m-
pacts of various sofls with the land, uses in question. »
One major problem assac1at$d with the spatial application of soil
resource information has been that either ‘the soil resource information
has been too general, or, too detaile{d for regional ahd metropolitan
planning purposﬁs For example, the so1l survey of Stark Ceunty, Ohio
involves at the general soil map level, eleven soﬂ association groups
and almost 200 soil types and phases at theefield mapping Tevel. At
the first leye15 the gener:a_l saﬂ map has cartographic units which nor-
mally congist of one or more macjor 5911 series.and at least one minor
,s0il. Such cartographic units are empirically derived and named for the
major or dominant soils in that respectiv'e grouping. Qtv'the second level,
the original field so11 maps (/aerial photographs) provide 287 ‘observation-
al units which contain detailed soil information. When using the detailed
data the researcher is confronted with basically unknown 1nterdependenc1es
and masses of quahtative and guantitative soil variables. This situatjon
b suggests the use of multwarlate statistical approaches Princ1pal tom-
ponents analysts (a form of factor analys1s) is considered ideal and
.o pert1nent for such a study, ] e., this algorithm disentangles complex
1nterrelatlonsh1ps into their major and regional clusters. The results
of the principal components analysis have produced 22 refined groupings
of the detaﬂed soil variables. The mapping of the factor scores indi-
. cates the geographic location of each of the major 301l resource compol-
ents and provides materials for interpretatiops for regional planning
analysis. ! ’ .

’

“ variety of reasons, e.g., detailed sofl resource data are availabie and
the County contains complex geologic parent materials for soils, f.e.,
bedrock, glacial tills, outwash plains valley trains, alluvium and organic
bogs. The sofls formed under the influence of these parent materials

N -
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Stark County has been chosen as the study area for this paper for a. e
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exhibit significant textural and topbgraphical characteristics which -
influence land use. ks . .

3 u

. DATA HANDL ING -AND RESUI,.TS OF THE AMLY§15

‘ Initially, this study demanded the development of an attribute.ma- .
trix of the order of 287 (n) by 65 soil variables {m). The n-places are
. the 287 aerial photographs, used in the field mapping of the County. The,
m-attributes consist of soil variables at the Series Teve] of sofl class-
ification which infers various combinations of charac;a'istics such s .
‘profile depth, depth to bedrock, ranges in depths, natural ‘Brainage.,
texture, erosion, etc, Major slope categories were also, mc]uded as
variables. Data, input consisted of the actual number of acres of each
sofl variable by observation cell. This attribute matrix was used to
.= perform the principal components aqalys1s which stétistically describes .
"' the combination of soil variabies in terms of their regional structure.
. Prmcipal components analysis can be used to test the numper of -

. comon factors or componknts underlying a~set of variables. , This tech-
nique *has been used in geographic research for over,a decade and 1s of
proven utility, However, I am not aware of its use to present.a loca- -
tional interpretation of $oil respurces which could eventually uncover
patterns of spatial variation fn soils which may pr.ove to be significant‘
for regional planning activities, ~ - ;

The results of the Principal components analysis can aid in the .
geographic study of thé variance of soil resources that is seen as in- .
Ming some common association (or corrmunality) between all the soil ,
variables being considered. Thirteen of the 22 basic dimensﬁs or com- '
ponents account for over 70 peg' cent of the total variance in the soil '
datd for Stark County.g At thislstage. of the study, there, could be ade- .
tailed description of the statistical distribution produced. 'Hoyever, : .
the geographic interpretation of the principal soil components is a nfore
important apd significant pro_lﬂem in a,planning anaiysis. This interpre-
tation was aided by the review of the factor loadings and the computer
mapping of the factor scores. Such an interpretation was carried out
essentially with reference to the factor Joadings, the philospphy being
that soil variables having high cbrrelations or loadings will function to
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, idé’ntify a particular sof] component. It is noted, however,. that on any

comportent some soil variables will have low loadings and consequently
will' be ignored in the process of giving "an 1nterpretatlon“ to the com-
ponent. On particular soil variables, some observations almost gertaiply
have high values jn the original data matrix, h0wever, because their
occurrence is widespread jn Stark County, their loadlngs are weighted as
relatlve]y unimportant variables. In this study, the moderately well-
drained glacial till Canfield ;oﬂs {variable 37) are found in almost 19
percent of Stark County and do not load positively on any s0il «component.
This soil varlable does have hlgh negative loadings on components which
are in the unglaciated sectlons ‘of the study area.

The 1nterpretation of thé components has been qualified further
through the examlnation of.the original data matrix and review of the
soi-l field maps from observation cells which have high factor scores.
This examination has per-mltted the writer to devefop cross sectional
drawings which 1nd1cate the relationships of land p051tlons and topo- '
graphic sequepces»of the soﬂ variables in each component. The comgina-
tion of the factor score maps ‘and accompanying cross sections facilitates
the discussion of the soil componehts. Due to limitations of space only
one soil conponent intergretdtion will be discussed in this short paper.

COMPONENT I: FINE-TEXTURED BEDROCK SOILS

Component 1 is copcentrated in the southeastern part of the county.
(Figure 1 shows the most eignificant factor scores above 1.50 in solid
black). This part of the study area is unglaciated and has significant
local reh‘ef This comppnent, accofmt‘ing for almost 12 percent of the -

© total varlance, is basicany an ung!amated f1ne textured bedrock parent

ERI
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material factor and the most complex of all the components Component |
consists of four parts:. 1) strip mine spoils comprised of fragrﬁented '
shale, acid clay shale,.and limestone materials (variable 56); 2) shallow
light colored bédrock sgils that are moderately to well drained materials
formed mainly from clay shale, siltstone, and fine-grained sandstone,
variables 24 (Muskingum’) 26 (Keene), 27 (Latham) and 49 (Gilpin);

3) moderately steep to yery steep sloping land ranging between 12 and

25 percent, variables. 63 (12 to 18 percent)oand 64 (18 to 25 percent),
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and 4) glacial® terrace and slack water deposits which were deposited be-
yond the glacial boundary, variable 48 (Licking). The topographic se-

* quence of soils associated with Component I, shown in Figure 1, indicates
that there are moderately well drained, gently sloping to steep soﬂs -

) formed in residuum weathered from Qwle and thin beds of siltstone (van-
able 26, Keene) located upslope of Soils formed from acid Shales which e .
range‘from gently slopilng to very gteep areas (variable 27, Latham). e
view of the detailed field soiT maps on aerial photographs indicate these
two soil variables are commonly upslope from variable 49 (Gﬂpin) a well
drained, gently s1opmg to very steep soil formed on th1n-4;eds of acid
siltstone, shale and fine-grained sandstorie. Also in¢luded in this se-
quence 1s vanable 24 {Muskingum) which is formed from fine sandstone.
Strip mine spoil (variahle 56) associated with thlS component consists
of soil matenal which has been piled up during m1n1ng operations. Much
of the land affected by strip mining operations in the County are found
in this section of the study area. - ' .

* The remammg portions of this soil®component are made up of two

k1nds of water laid glac1a1 materials. ,Figure 1 shows that these glacial
sofl areas are beyond the glacial boundary indicating that variables 12
(Glenford) and 48 (Licking) were associated with glacial water action .
rathér than direct ice contaat.. Viewin'g Figure 1, one can see that vari-
able 12 (Glenford) due to its hié;her topographic position is likely to be
more silty and less clayey in its subsoil and uhderlying!parent material ’
than variable 48 (Licking). 3

g 0f all the soil components produced by this.analysis, Component I
is the most complex having nine (9)_soil variables included in its dimen-
sions. 'Furthennore, it is the only component which includes two of the -
major Soil Conservation Service slope classes, i.e., D slopes (12-18 . -
percent) moderately sloping and E slopes (18-25 percent) or steep slopes.
The stat.istical a§signment of these slope variables to this sgij com-
ponent, is indicative of unglaciated southeast part of Stark County and
its very hilly cofditions with significant relative relief. ° .

4 .
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SUMMARY OF, THE INTERPRETATION
OF THE PRINCIPAL SOIL COMPONENT§
It is significant to note that the soil components tended to be
assocjated with various types of geologic environments which provide the
parent Qaterials for the soil variables. Some oof sthe major associations

. noted were: )
) 1) unglaciated areas - Com;onef_\; I: fine-textured bedrock soils;

and Component I1: steep, coarse-textured bedrock soils;
2) glacial i1l areas tomgonent 111: nearly level silty clay
’ till soils with poorn drainage; Component VII: silt loah and
Toam ti11 soils; Component VIIi: nearly level to sloping, .
. moderately well-drained od onent IX: silty clay loam '
til]l soils with fair drainage; Compoyent XII: shallow glacial
till soils and silty stream terraces;| Component X1II: level to .
near"ly lTevel shallow soils; C V: organic soils; and - b
3) glacial outwash areas - Component IV: silt loam and grayelly ,
kamic and morainic soils; Component VI: sandy outwash soils;
- 'Component X: silt loam and silty clay loam outwash soils; and
' Component XI: coarse 'gravel' outwash soils; and
- +4) glacial boundary locations - Components VII and Xil.
The results of the principal components analysis has produced refined\
groupings of soil variables which facilitates geographic analysis that
can be used effectively in planning sFudies. 'The analys{\have aided
the reduction pf the detailed soil resource data into a mamageable number
of types with descriptive terms which can be meaningful for regional :
planning furposes (especially in dealing with the general public, i.e.,
it avoids use of soil series names like Canfield). The use of principal
components analysis permits 2 regional soil resource consideration which
ig more detailed and informative than the general soil map and more
synthesized than the 287 detailed field soil maps~ One major limitation
should be understood -- while the use of principal components analysis
can measure a large number of phenomena, it f-equires the use of an
electronic computer which may not be available to the regional planner

N

and soil resource researc?xer. .
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Factor analysis could be incorporated into proeedure's for making gen-
eral soil maps using hierarchial grouping techniques. *In atfdjtion. the
results of the principal. components analysis of the soil resources r:xay be
an input into further academic rgseérch activities such as redefinition
of glacial features, in particular t!ne redrawing of the gla:cial boundary.
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- PRELIMINARY INVESTIGATIONS OF THE DISPERSAL :
OF AIR CONTAMINANTS OVER THE NORJHEAST DISTRICT OF OHIO ..
’ "R{____‘Samuel P. Sawan ) .,
. Akron R&gional Air Pollution Control Ayency .
5. . . ) .

ABSTRACT: - This study investigates principally distri-
bution and temporal changes that exist for air pollutants
over the Northeast District of Ohio {(as defined by the Ohio R
Environmental Pfotectwn Agency). The contaminants studied, .. .
dre: sulfur dioxide, nitrogen dioxide, and total suspendpd
particulates:

This preliminary study indicates the‘locatwn of‘ .
factors which explam the air pollution prob¥em and indi-
cates "patterns” in air quality relationships by the use , .
of graphic techmiques. It facilitates the interpretation :
of large amounts of air quality data and gives the proper
perspective to immediate problems in air pollution control
and abatement. .

@ ¢

.« INTRODUCTION * SR
It has become ancreasingly rﬁore,important for man to better under-
stand the environment that surrounds hifi, for it affects h1s general wel-
fare a’nd property as well as his health. Factors such as climate, topo-
graphy, geographic location,adversely affect the epvironment, either
directly or indirectly. It ‘is imperative that these factors be under-
stood so that man may make educated decisions regarding the future of our
environment. [t is necessary that existing correlatwns be established

T thg environmental sciences, since the elucidation of these data wills

provide vital information to planners
An important envirommental probljem that has only recently been widely
recognized is air pollution and its effects. [n order to petter understand
the problem and prescribe the proper treatment, the United States Environ-
mental Protection Agency MJ.S. EPA) has conducted’ nymerous research

.

OHIO czoamuns,"Vol. 't (19799 ¢ .
@ 1974, by Deparcmnt: of Geogz-aphy, Un!vez-:ity o{ cincinnac!
: , ’ . PP
» , . ) .
- . .
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activ1t1es. Some stdte environmental protection agencies have independent-

ly Ings_tLigatgd the air pollution problem in their specific 1ocal1t1es in h
atfempts to understand the air pollution problem. I Ohio. the Environ-
ﬁ;ental Protection Age'ncy (EPA) has established contractural agreements
with 13 local agencies whegeby air quality can be eff1c1;ntly moni tored ,
and proper direction™established for achieving air quality standards (Ohio
EPA Newsleaf, 1973). To better understand the air pollution problen the
Akron Regional Air Poilution Control Agency (APCA) has undertaken a study
of the air quality over the Hortheast District of Ohio; -

. ’ hgure 1 depicts the Northeast District as defined by the Ohio EPA
prior to January 1, 1974. The Northeast District is composed of 22 coun-
ties which include the Cleweland, Painesville, Akron, .Canton, Youngstehn,

. borain and Steubenville metropolitin areas., The project w;s initiated by
the Akron Regional APCA in cooperation with the Ohio EPA and, the University
of Akmn;s Laboratory for Cartographic and S atidd Analysis. :l'he pilot -
program is being funded by the Ohio EPA. ‘

-

. '

- STUDY GOALS,

[ 4 ' The goals establishéd for this Pilot project were to implement and
modify existing computer programs prepared by .the U.S. EPA to be used
to handle all aig quah'ty'data originating from the Mortheast District; . .
.to coordinate the efforts of the seven local air pollutwn contro] agencies
in the district in then‘ accurate and timely submttal of air, quality data
- reports. to report thlS processed data to state and federal officials, and P

to develop new graph1cal techniques for the presentation of air quality
B data. . . s " '
A considerable amount of 1nterd1'sc1'p]1'néry and inter-agency work is
, required to accomplish the?e objectives (American Chémical §ocfety Report,
4969). Air pollution study requires personnel ‘wi th backgrounds in com- .
«- buter science, chemistry, mathematics and geography. And although this
study has only begun recently, the coordination of 16cal agencies and the
computer pro;'essing of data into unique graphigalfrepresentaﬂons of air’
-quality have already been achieved. -
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. THE STUDY

A .

Tl'llS paper deals with the achievements that have been ma,de to da'ter o’
0 ini 6ur graphical analysis of air quality in the Northeast District. OQur .
data for producing these maps were optained from computer reports on air |
quality data and subsequently re-formatted to be used in our graphics
routines. By spatially and cartographlcally analyzing these data, the
fo)lowing objectives will be met: . s

. ]; condensing large amounts of 2ir quality data into a usefuf ' ,
‘ format for adgmimstrators, engineers, planners, analysts and others
~ responsible for ajr quality >
. 2. to better understand representable patterns" th air pOIlution
over a 'geographlc area. 'L )

L3 to lay the fouqd%hon for subs&quent diffusion modeling and .
surve1llance network studies necessary 1n achieving ar quality standards.
Two graphic techniques are used, that we have discovered to be the
most informative way to translate air quality statlst1cs into a represen-
_ " table pattern. The first is SYMAPS, a two- -d¥pensional representatwn of
air quality, and the second 1s Three-D plots, which are thr'eei-dimensional
representations _of ajr quality. The SYMAP computer‘program is a product B
of Harvard Umversity's Laboratory for Spatial Analyéls. The Three-0 plot .
programs were developed by this author for the Udiversity of Akron's A
Laboratory for Cartographic and Spatial Analysis. . * !
Since diffuswn models have not been tried specrflcally for the
Northeast Dlstrict, it was necessary to make assumptions about the basic
, dispersal of air pollutants over thi1s area without corroborating evidence.
For the SYMAPS, standard levéls were used for the contour plots so that
all maps produced could be d1rect{y analyzed throuth time. The levels
were chosen on the basis of the air quality standards, so that areas of
bad, poor, fair, good and excellent air quality levels for a particular
pollutant could be_ jomediately 1dentified. For the three dimensional

P representatipns of datas a nine point quadratic interpolative procedure . *
was chosgn ,since it offered the smoothest transition from each surveil-
lance site without large discontinuities i1n the surface.
.. Frgure 2 15 illustrative of the SYMAP tethnique used in this's~tudy.
This is a map of total suspended particulates for April, 1973, based on
’ - . . X ' . LT ' 2
‘s . ’
, .
P f. ! <,
€ .
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the geometric means of the data for the surveillance sites Yocated within
the area. High particulate values are noticeable in Cleveland, Akroh,
Youngstown, Steubenville, amd North Ohio Valley area. : By utilizing a
two dimensional representation, significant “patterns" can be extricted .° . -
from large quantities of air quality data. - .
. " Figure 3 is a repre‘sentative Three-D plot of air quality over the
Northeast District for April, 1973. Generally, a more complex "_patt'ern"
is obtained utilizing Three-D plots. This results from the use of an
actua) data value for a particular cell, whereas with the SYMAP represen-
R tation, the data is categorized (e.g. 0-40, 40-60, etc.). Three-D plots
can be used as a semj-quantitative way of presenting air quality data.
@ A comparison of the SYMAP and Three-D plot clearly. shows gifferences |

that exist in presentation of data. The Three-D plot is more.striking
and can be more easily interpreted, but a fapiliar outline is necessary
for geographic recognition (e.g. State of Ohio). Also,.particular values
may be chosen for a specific area, and areas that are very high are dis-
cernable. }.iowéver, the SYMAPS are useful in arriving at “"patterns" in
air quality, and they may be easily analyzed through time. They allso
are more easily utilized by engineers and administrators for estimates

needed in making evaluations. ‘ ® .

CONCLUSIONS AND FUTURE GOALS

=

P
.

"To meet the specialized and complex needs of environmental protec- .
tion agencies concerned with air pollution, researchers must have accurate
and efficieAt methods of reducing large quantities of air quality data.,
These methods are essential in the charting of regional trends of air
pollutien,disper'sal and are necessa'y for effective air quality manage-
ment. The SYMAPS and Three-D graphical representations of data presented
here help meet these demands.
Computer graphics, along w_ith the computer processing of air quality
data, lay the foundation for future, more elaborate analysis as well as
for the work that has already been started. Analysis will include ex-
' tensive diffusion modeling studies on all air quality data that is avail- -
» able for this area, computerization and.utilization of mete?)'rological
data relevant to the study; correlatfon,'regression, factor analysis, and

' . ‘
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. other statistical‘evaluation on air quality data (and meteorological and
topographical conditions), thé imp'lementation\of this system on a state
wide basis for the timely evaluation of air quality data;’ the use of this
sx's'tem in special case studies, and surveillance site evaluation studies.
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AN URBAN ATLAS, OR ONLY COMPUTER-MAPPING:
WHICH WAY SHOULD GEOGRAPHERS GO?

[ P John R, Anton
§ ‘ Youngstown State University

. ABSTRACT: - Geographers are sometimes asked by their col-
Teagues from.other disciplines to produce thematic maps,
{1lustrating complicated data or interrelated spatial dis-
trtbution of research elements. Mapping s the time con-
suming major language of geographers, which makes inter-
disciplinary cooperation possible. Dissatisfied younger
representatives of our profession have turned to comput- '
er mapping ay a solutfon. Yet, there is nothing wrong
with any technique of cartography provided the result
justifies the effort and makes the geographer respectéd \
for his achievement. I contend that for each assign« ~

. ment a special technique is necessary and useful., '
Planning 1ssues-may be obscurediand wrong infor- ,
mation fed into computers. Adequate thematic mapping
R should present the interrelationship of contour-lines,

vegetatign and waterbodies, political units and man's
activities near and in urban centers. Color and sym-
> bols on such maps can help to illustrate complex situ-
, ¢ ations. The computer is only a limited tool to achieve
. these ends. Geographera’should not concede their obl
gation to society where model building and allocatig
schemes are considered. Computer mapping should start |
only after a planning atlas has been produced,

. Durfng my work as teacher, city planner and geographer, I had the
opportunity, challenge and ,ob]iéation to produce maps for Vienna, Toronto,
Pgoria, Akron and Y?ungstmm. I_believe that the quality of the language
of geographers 1§ indicative, hay'we, ds geographers can communicate with ,

«our colleigues or fellow-men, when we present the facts of spatial inter-
relationship in cities or regions. The Tanguage of geographers includes
the art and science of map makiMy. For ths a’na'lysis of a cfty'or region

- - OHIO GEOGRAPHERS, Vol. II (1974) « N
@ 1974 by Department of Geography, University of cincinnatii
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" ve may use data from geology, soil Science, chmate, populatidn stud1es
B “as wellas behavioral data in order to prepare a geographic synthesis of
cities or regions, thus assisting’in selection of sitas and certain land
uses, now and in the future, realizing the best interest for people living
in our cities.
The goals and problems of urban Amertca were well defined by a gov-
. ernmental pubhcatwn in 1967 (Urban America, 1967). Politicians usually
decide priorities according to funding and needs. Urban planners are
“eager to extinquish poverty, help increase the quality of urban life and
' 'organize within our urban communities the social environment necessary for
\ the well being of our citizenry. The problems of inner cities requ1re

Tegal , educational, medical and architectural assistance. The pubHc -
sector needs private help when both together take up their burden for
our country, 3 . . . M

Omly an urban atlas can scienti fical]y present the threads of the
city, the activities of its dwellers and the urban enviromment, which is
the scene of urban life, We as geographers should feel responsi'ble to ’
be ‘in the forefront of map making activities. We, as servants to the °
"Mother of Natural Sciences" have seenssg many offsprings deny .the .old
. roots. Geologists, sociologists and lately urban environmentalists, try
to push ‘geograpiers awdy from our old obhgatwns. Can we not blame our- i
selves? Have we produced maps or atlases, whbnvthe,re 1s an urban need? >
The erpoge 'of this paper 1§ to demonstrate the need for an urban
atlas and to outldrie a work program, which as a geograp;hic task needs
performanca in each éity which has a ‘geography department. An urban atlas
can be prodUced as’other countries liave proven to us. Table"l'is a ten-
- tative outline for one hundred .variables which can be dragwn on maps , at
a Scale 1:24,000. This scale would permit rapid production as. Us S.
Geological Survey photographs could be the base. I shall describe exam~ .
ples Of* urban atlases in the U, S. A., England, Germany and Austria. 1
beHeve we in ‘this country hjve neglected this task probably hoping for
miracles from the computer. -
An urban atlas describes locational qualities and potentials of the ~ |
> city, 1t analyzes the political str'uctu:e and the higtorical development,

~ : °
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100.
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TABLE 1 .
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N I 2 a Tt T -
Locationtand Size 51 Employment, Total
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Relief . 53. " by”Place of Residence
Geomorphology R 54. Home Occupation
Climate 55. Wholesale
Poliution Level ¢ 56. Banks and Insurance
Soils 57.* Foreign Trade

Hotels and Motels
Agriculture
Planning Issues
Federa wnership ¢
State Ownership

Local Governmental Ownershi
Taxexempt Areas

Transportation. R
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. Facilities and Plants

Modes of Transportation
Isochrones

Accident Areas
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Highway System

Service Areas

.. Capacity of Streets

Water Pipes apd Sewers
Utility Lines
Parklands
Playgrounds

<

‘Community Facilities
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Youth Facilitieé
Facilities for, Senfor Citize

Hospital Services

Medical Centers

Structure of the City
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Police Distrtcts

Land Value Areas
Conservation Areas
Taxation Surplus

Taxation Deficiency
Historical Building}
Educational Facilities
Structure of the City
Land for Future Expansdgp
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A large section should be devoted to the population structuke, with spe-
cial descriptions of the housing situation. Land description with Ian&
uses as the catalyst of all urban functlons would be folloyed by a thor-
ough analysis of the employment structure as the economy detarmmes the .

|
life of a city. Planmng issues as executed between the political tiers

w11l be followgd by an analysis of transportation -problems, The umty
facilities would illustrate the deeds of politicians for the popula

. Concepts for the image of the city of the future could follow.
It seems paradoxlcal that the first urban atlas n the United States
was edited by architects\(Passonneau and Nu/gu. 1966). A St. Lours team ,'

selected twenty U, S. cities and prepared a basemap. at a scale 1:48,000,
illustrating two computer calculated analyses of population density, and
income for industrial amd commercial activities, We h;ve togpraise their
y courage to tackle a complex problem. The objective or goais fgr the urban
atlds fell short of perfaction, as the language of architecture alone was
emﬂloyeq. Geometric Yorm and programming of design were the only objec-
tives, as if a city can live by form alone. The photon-model 713 process
of printing maps nas to be improved as the autiiors realized themsel \;es. s
Tv;o factual presentations are not enough to describe the intricate and
. oomplex structure of our cities. That is wiy I recommend revised editions

-

and to drgw at least one hundred maps.

The following atlases have been edited u* geographers and md]cate
by tiieir excellence the possibility for geographers to produce an urban
atlas for the benefit of all concerned. . -\k,

The Atlas of Lpnddn (Jones and Sinclair, 1\968) was started in 1962,
one year after the census, but in the same ye'ar as a thorough transporta-
tion study. Dr, Jones, a geographer, ]ead the team of experts. He was
assisted by computer wizards applying speaal printing techniques. The
result is a marvelous atlas.

You can- take the maps out of the box and compare them with each
ot;ier. The City of London, County and Region are displayed.on 70 sheets.
Physical and Historical development’on three sheets, the description of
society on 30, sixteen for population, ten for housing, four for the
economy, nine for land use and seved for employment. The last 16 sheets

’
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illustrate the complex data analyzing the'tran%ortation study. -

Gaits (1968, 1969) and his British co-workers developed the LINMAP
techmque, di fferent from the SYMAP system used at Harvard. The British
use a hneprmter with color,notation. Computer assisted maps can only

_ be printed on one surface. which may simplify or even distort fac!s

" especially when more than one base notdtion would 1mpmve readaﬂlfty or
cross reference. The same color tone in harbor’ aréas may give a wrong
picture of the distributiog of hous1'g dens1t1es over larger areas .than
ﬁ:‘y occupy. In reality, the net density in the vicinity of 1ndustr1al

plexes is higher than Mustrated. The color code is strong and

‘pleasing io the eye, ,the message from the geographer to the reader Ps -
easy to understand and even for complex subjekt matter, well defined.

It is 2 tradition for(c‘entral European geographers to produce excel-
li;rlt“maps and atlases. For the Atlas of Berlin, (Behrmann and Schroeder,
1962), politicians provided the funding and enabled a team of scientists,
geographers; archi tects, ehgu'\eers and planners, to complete the most
modern urban atlas. The Academy for Spatial Research and Regignal Plan-
ning supervised theg editiop of regional atl‘ases. which W111 cover the

- whole territory of the Federal German Republic (Boustedt, 1962).

The at)as comprises a total of 101 shet'ts. Figures in brackets
indicate the number of maps devoted to each subject. The topography'u), .
physiographic ifput (8), population characteristics (11), settlement and
physical planning elements (17), ére described on 40 sheets. The economy,
industry and employment (17), transportation problems (27) follow next.
Community facilities dnd planning issues are mapped on 17 sheets.

The base are soft toned topograpjﬁc maps, which permit maximum
1dent1£1cat1on and excellent readability of ‘the overprints. The scale

.}vames from 1:500,000 for comparative regional maps to 1:50,000 for the
'major maps. Color tones on the base ate in tune with overprints. Symbols
make the readhg of the atlas easy and mapping techniques follow the com~
plex nature of the subject. Each map is a final presentation and by com~
, parison can-be used a$ an‘input for planning decisions.

, The presentatwn of employment data by place of work and by residence
pennits the study of journays to work. A sequence of location maps ill_us-;L
trates the internal struc’ture of functions. Intensity ribbons and arrows
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bring addjtional information to the reader. The effect of color-mix is
instructive and pleasing to the eye.

The Viennese school of cartography islactive in thematic ca¥rtography,
a subject less well practiced in the U. S. A. Dr. Arnberger (1966), a
personal friend, is chairman of a depar.‘tment of cartography, which is at-
: tached to geography n Vienna. € . '

Hettner taugh\f his 'students to improve the language of geographers.
A reader should be able to vistialize factual interrelationships. Eckert
founded _the fogistics of cartography, which is the science that teaches
methods and techniques of map construction. Symbols, color and script
can rf':pmduce gn image of reality, even project several dimensions into
a two%dir‘nensional exression. D‘r.‘Arnberger uses the scale 1:25,000 for
his atlas maps in urban areas. He is a master of symbol combinations ’
which make the most complex data readable on his maps. Or, Arnberger .
edi ted, following Professors Hassiriger’and Bobek, the Austria Atlas and
a Vienna Atlas. I consider each map a piece Sf cartographic art. The
idea, the themes of the maps, are geographic expressions and .afe the
rest of experimentation. His latest results show Arnberger, achieving
near-perfection. His text, Thematic Cartography ees, has not been trans-
lated, but I 1magine, that lt could well become an excellent textbook for
our schools,

The wmgrapmc map sl:ores a g1gant1c amount of data. Roberts (1962},
calculated that a computer deck of thg conten(tz ‘of one sheet would need

Vi

GOQ million bits. MNo computer could thus store the data for the whole of~ *
Ohio. That is why we try to c?mpromise. re7 ce the number of(zfactq and
. ’ possibilities; and distort. / L.
1 believe thatlno computer can ever veplace the capacity of 4he
human brain in data reiding and handling. of varia‘blas. In addition, I
see that damage can be done by error when data are fed onto tapes. I
strongly believe that at present oomputer-mapﬂing is no match for the ;

——— o~

_urban_atlas-concept, ]“ L LT o '
Dr. Taylor (1972) compiles a b1bliography on computer-mdpping, which
indicates the wide lead of Americmx geographers in this field, but much

» ° more.has to be done. I am not oonvmced that by .J976 or within two year's

El{lCF : . 9% : :

..
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we can mprove computer mapping sufficiently. Each University with a
geography department should complete an urban at) It is my coftention,
that once we have urban at]a_ses. similar to the Edyopean, the knowledge
we could derive from them for Ohio and the U. S. A. could bring us ahead
in the field of computer-mapping.

\ On computer-maps I miss a real contour-line., I perceive that every-
body simpljfies ‘vanab]es to satisfy the almighty computer. This can only
be a distortion of the facts. The maximum number of variables you can
use on a computer-map is ten, what are we going to do in a case where the .
situation requires more than ten parameters or symbols? Make another /
map? Use more paper? What a waste measured against the result, These
statements should not be construed as claiming computers are useless, on
the contrary, computers will help planners especially to make additional
variations of plans, shorten the time for allocation models, help to dis-
tribute funds in capital improvement programs or for many Other useful

' applications.

In the forefront of urban research many American geographers have -
made impressive contributions. We can hope to complete urban atlases
sooner, hopefully by 1976, the year of the U. S. bicentennial festivities,
We geographers have to pool ideas, concepts and artistic interpretations
of the reaiity, exemplified in urban atlases from all over the world, in
order to meet this challenge. , *

. " In Youngstown our department is trying to_ start an urban atlas with
student assistance. 1 realize what we face, bWt we have decided to go
on. I wish sincerely that you, ladies and gentlemen, follow and compete
with us in the interest of our cities and our country.

The slides presented may indicate the progress which coyld be
achieved in some places in the world (Schwarz, 1966). May we hope that
during the preparation of an urban atlas for cities and regions a new
feeling for state and country may devélop. May the spirit of cooperation
and exchange of ideas bring the geographic cxxmmni:y in Ohio together and
create new friendships all over the State. .
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